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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Office  of  ExPERmENT  Stations, 

Washington,  D.  C,  August  15,  1893. 
Sir  :  I  have  tlie  honor  to  transmit  herewith  tor  pubUeation  Bulletin 
2^0.  16  of  this  Office,  containing  the  proceedings  of  the  sixth  annual 
convention  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  held  at  Kew  Orleans,  La.,  November  15-19, 1892. 
The  stenographic  report  of  this  meeting  was  made  by  Mr.  S.  E.  Black, 
of  this  Office. 

Eespectfully, 

A.  W.  Harris, 

Director. 

Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture, 
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CONSTITUTION 

OF  THE 

ASSOCUTIOX  OF  AMERICAN  AGRICI'LTLIIAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


NAME. 

This  Association  shall  be  called  The  Association  of  American  Agricultnral  Colleges 
and  Exijeriuieut  Stations. 

OB.JKCT. 

The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all  ques- 
tions pertaining  to  the  successful  progress  and  administration  of  the  colleges  and 
stations  included  in  the  Association,  and  to  secure  to  that  end  mutual  cooperation. 

mp:mbership. 

(1)  Every  college  established  under  the  act  of  Congress  approA'ed  July  2,  1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  August  30,  1890,  and  every 
agricultural  experiment  station  established  under  State  or  Congressional  authority, 
the  Bureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of  Agri- 
culture, and  the  Ofbce  of  Experiment  Stations  of  the  last-named  Department,  shall 
be  eligible  to  membership  in  this  Association. 

(2)  Any  institution  a  member  of  the  Association  in  full  standing  may  send  any 
nuuiber  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  votiag  delegate.  The  same  dele- 
gate may  represent  both  a  college  and  a  station,  but  shall  cast  only  one  vote  in  gen- 
eral sessions.  Other  delegates  may  be  designated  by  any  institution  to  represent  it 
in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental  work 
in  the  interest  of  agriculture  or  mechanic  arts  may,  by  a  majority  vote,  be  admitted 
to  conventions  of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture  or 
mechanic  arts,  who  shall  attend  any  convention  of  this  Association;  may  be  admitted 
10  similar  i)rivileges. 

SECTIONS. 

(1)  The  Association  shall  be  organized  into  sections  upon  (1)  college  work;  (2) 
agriculture  and  chemistry;  (3)  horticulture  and  botany;  (4)  entomology;  (^5)  me- 
chanic arts.  The  executive  committee  shall,  ui)ou  the  request  of  any  ten  institu- 
tions represented  in  the  Association,  provide  for  the  organization  of  provisional 
sections  at  any  convention. 
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(2)  Each  section  shall  conduct  its  own  proceedings  and  shall  keep  record  of  the 

same,  and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  conven- 
tion; and  no  action  of  a  section,  by  resolutioa  or  otherwise,  shall  be  valid  until  the 
same  shall  have  been  ratified  by  the  Association  in  general  session. 

MEETINGS. 

(1)  This  Association  shall  hold  at  least  one  meeting  in  ererv  calendar  year  to  be 
designated  as  the  annual  convention  of  the  Association.  Special  meetings  may  be 
held  at  otlier  times,  upon  the  call  of  the  executiye  committee,  for  purposes  to  be 
specified  in  the  call. 

(2)  Theaunual  convention  of  the  Association  shall  comprise  general  sessions  and 
meetings  of  the  sections,  and  provision  shall  be  made  therefor  in  the  pro-ram  The 
section  meetings  may  be  simultaneous  or  otherwise,  at  the  discretion  of  the  execu- 
tive committee,  but  at  least  two  sections  of  the  Association,  to  be  designated  each 
year  by  the  executive  committee,  shall  present  in  general  session  of  each^convention 
a  portion  of  the  subjects  coming  before  them. 

OFFICERS. 

(1)  The  general  officers  of  this  Association  shall  be  a  president,  fiye  vice-presi- 
dents, a  bibliographer,  and  a  secretary,  who  shall  also  be  treasurer.  '  The  president, 
junior  ex-president,  the  secretary,  and  four  persons  to  be  chosen  by  the  Association 
shaU  constitute  an  executive  committee,  which  shall  elect  its  own  chairman. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  Officers  shall  be  chosen  by  ballot  at  the  annual  convention  of  the  Association, 
and  shall  hold  office  from  the  close  of  the  convention  at  which  they  are  elected  until 
their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Associa- 
tion, or  an  officer  of  an  institution  which  is  a  member  of  the  Association  in  full  stand- 
ing at  the  time  of  election,  shall  be  eligible  to  office. 

DUTIES  OF  OFFICERS. 

(1)  The  officers  of  the  Association  shall  perforin  the  duties  which  usually  devolve 
upon  their  respective  offices. 

(2)  The  president  shall  deliver  an  address  at  the  annual  convention  before  the 
Association  in  general  session. 

(3)  The  chairman  of  each  section  shall  make,  at  the  annual  convention,  a  report 
to  the  Association  in  general  session  of  the  progress  during  the  preceding  year  of 
the  subject  or  subjects  appertaining  to  his  section,  and  such  reports  shall  not  occupy 
more  than  twenty  minutes  each. 

(4)  The  executive  committee  shall  determine  the  time  and  place  of  the  annual  con- 
ventions and  other  meetings  of  the  Association,  and  shall,  between  such  conventions 
and  meetings,  act  for  the  Association  in  all  matters  of  business.  It  shall  issue  its 
call  for  the  annual  conventions  of  the  Association  not  less  than  sixty  days  befoie 
the  date  on  which  they  are  to  be  held,  and  for  special  meetings  not  less  than  ten 
days  before  such  dates.  It  shall  be  charged  with  the  general  arrangement  and  con- 
duct of  all  meetings  called  by  it.  It  shall  designate  the  two  sections  to  present  in 
general  session  a  portion  ef  the  subjects  coming  before  tlieiii,  and  shall  give  notice 
thereof  to  the  chairmen  of  such  sections  at  least  ninety  days  prior  to  the  annual 
convention.  It  shall  provide  a  well-prepared  order  of  business  and  a  program  of 
exercises,  and  shall  make  a  seasonable  issue  of  said  pn.gram.  8:iid  committee  may 
fill  any  vacancy  iu  an  office  or  committee  of  the  Association  occurring  after  the 
adjournment  of  the  annual  convention,  such  appointee  to  serve  until  the  next  annual 
election. 


FINANCES. 


At  every  annual  convention,  the  Association,  in  general  session,  shall  provide  for 
obtaining  the  funds  necessary  for  its  legitimate  expenses,  and  nuiy,  by  api)ropriate 
action,  call  for  contributi«)ns  upon  the  several  institutions  eligible  to  ineiuliership ; 
and  no  institution  shall  be  entitled  to  representation  or  participation  in  the  benelits 
of  the  Assoc;iatiou  unless  such  institution  shall  have  made  the  designated  contribu- 
tion for  the  year  previous  to  that  in  and  for  whitdi  such  (juestion  of  privilege  shall 
arise,  or  shall  have  had  said  payment  remitted  by  the  unanimous  vote  of  the  execu- 
tive committee. 

AMENDMENTS. 

This  constitution  may  be  amended  at  any  regular  convention  of  the  Association 
by  a  two-thirds  vote  of  the  delegates  present,  if  the  nuniber  constitute  a  quorum : 
Froi'ided,  'J'hat  notice  of  any  proposed  amendment,  together  with  the  full  text 
thereof  and  the  name  of  the  nuiver,  shall  have  been  given  in  the  call  for  the  conven- 
tion. Every  such  proposition  of  amendment  shall  be  subject  to  moditication  or 
amendment  in  the  same  manner  as  other  propositions,  and  the  liiial  vote  on  the 
adoption  or  rejection  shall  be  taken  by  yeas  and  nays  of  the  ijisti  tuti(uis  then  and 
there  represented. 

RULES  OF  ORDER. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  subject 
to  special  action  of  the  convention,  and  this  committee  may  report  at  any  time. 

(2)  All  business  or  topics  proposed  for  discussion  and  all  resolutions  submitted  for 
consideration  of  the  convention  shall  be  read  and  then  referred,  Avithoiit  debate,  to 
the  executive  committee,  to  be  assigne<l  positions  on  the  program. 

(3)  Speakers  inviteO  to  open  discussions  shall  be  entitled  to  twenty  minutes  each. 

(4)  In  g«^neral  discussions  the  tei\-minute  rule  shall  be  entbrced. 

(ii)  No  speaker  shall  be  recognized  a  second  time  on  any  one  subject  while  any 
delegate  who  has  not  spoken  thereon  desires  to  do  so. 

(l»)  The  hours  of  meeting  and  adjournment  adopted  with  the  general  program 
shall  be  closely  observed,  unless  changed  by  a  two-thirds  vote  of  delegates  present. 

(7)  Tlie  presiding  otiicer  shall  enforce  the  parliamentary  rules  usual  in  such  assem- 
blies and  not  incousLstent  with  the  foregoing. 


OFFICERS  OF  THE  ASSOCIATION. 

ELECTED  AT  WASHIXGTOX,  D.  C,  AUGUST,  1S9U 
President, 
W.  L.  Biioux,  of  Alabama. 
Vice-Presidents, 

C.  W.  DABXEY,jr..of  Teimessee;  H.  E.  Stockbridge,  of  Nortli  Dakota  ; 

J.  W.  Nicholson,  of  Louisiana;  V.  E.  Emeky,  of  Xortli  Caroliua; 

W,  H.  Jordan,  ofMaiue. 

Secretary  and  Treasurer, 

M.  A.  ScovELL,  of  Keutiicky. 

Executive  Committee, 

The  President;  the  Secretary; 
H.  E.  Alvord,  of  Maryland  ;  J.  A.  Myers,  of  West  Virj,nnia; 

H.  H.  GuoDEiJ.,  of  Massachusetts ;  AV.  Frear,  of  Peuusylvauia ; 

A.  T.  Neale,  of  Delaware. 

Chairmen  of  Sections, 

A^jriculture,  C.  L.  Ingersoll,  of  Ne-    College  Work,  E.  M.  Turner,  of  West 

hvaskp;  Virginia; 
IJotany,  Geo.  F.  Atkinson,  of  Alabama;      Entomology,  L.  Bruner,  of  Nebraska ; 
Cbe.iuistry,  M.  A.  Scovell,  of  Kentucky;     Horticulture,  E.  A.  Popenoe,  of  Kansas. 

Secretaries  of  Sections, 

Agriculture,  T.  F.  Hunt,  of  Pennsylva-  College  Work,  H.  E.  Stockrridge,  of 

i)ia ;  North  Dakota ; 

Botany,  L.  H.  Pammel,  of  Iowa ;  Entomology,  F.  M.  Webster,  of  Ohio ; 

Chemistry,  H.  H.  Harrington,  of  Texas ;  Horticidture,  T.  L.  Brunk,  of  Maryland. 


ELECTED  AT  NEW  ORLEANS,  LA.,  NOVEMBER,  1S92. 
President, 
W.  A.  Henry,  of  Wisconsin. 
Vice-Presidents, 

W.  C.  Stubbs,  of  Louisiana;  J.  A.  Myers,  of  West  Virginia: 

E.  W,  Hilgard,  of  California;  A.  Q.  IFolladay,  of  NoiUi  Carolina; 

J.  F.  Hickman,  of  Ohio. 
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Secretary  and  Treasurer, 
M.  A.  ScovELL,  of  Kentucky, 

Bibliographer, 

S.  W.  Johnson,  of  Connecticut. 

Executive  Committeef 

The  President;  the  Junior  ex-President;  the  Secretaky; 
H.  E.  Alvord,  of  the  District  of  Colum-    Jas.  Xeilson,  of  New  Jersey; 

bia;  G.  W.  Dabney,  jr.,  of  Tennessee. 

H.  H.  GooDKLL,  of  Massachusetts; 

Chairmen  of  Sections, 

Agriculture  and  Chemistry,  W.  A.  Henry,    College  Work,  C.  W.  Dabney,  jr.,  of 

of  Wisconsin ;  Tennessee; 
Botany  and  Horticulture,  F.  Lamson-    Entomology,  L.  Bruner,  of  Nebraska; 

Scribner,  of  Tennessee ;  Mechanic  Arts,  C.  W.  Hall,  of  Minnesota. 

Secretaries  of  Sections, 

Agriculture  and  Chemistry,  W.  C.  Latta,    College  Work,  M.  C.  Fernald,  of  Maine; 
of  Indiana; 

Botany  and  Horticulture,  E.  S.  Goff,  of    Entomology,  F.  M.  Webster,  of  Ohio; 
Wisconsin;  Mechauic  Arts,  F.  F.Anderson,  of  Ken. 

tucky. 


LIST  OF  DELEGATES  AND  VISITORS  IN  ATTENDANCE. 


Alabama : 

College:  "W.  L.  Bronn.  president;  P.  H.  Mell,  professor  of  natural  history  and 
geology. 

Station  (Auburn):  A.  J.  Bondurant,  agriculturist ;  N.  T.  Lupton,  chemist. 

Canebrake  Station  :  J.  Huggins,  trustee;  B.  M.  Duggar^  assistant  director. 
Arizona : 

Station  :  F.  A.  Gillley,  director. 
Arkansas  : 

College  :  E.  H.  Murfee,  president. 
California : 

College:  R.  H.  Loughridge,  professor  of  geology  and  chemistry. 
Colorado : 

College:  L.  G.  Carpenter,  professor  of  physics  and  irrigation  engineering. 
.  Station  :  W.  J.  Quick,  director. 
Connecticut : 

State  Station  :  S.  W.  Johnson,  director. 

Storrs  Station:  C.  D.  Woods,  vice-director  and  chemist, 
Delaware : 

Station :  A,  T.  Neale,  director. 
Florida  : 

Station :  J.  P.  De  Pass,  director. 
Georgia  : 

College:  J.  B.  Hunnicutt,  professor  of  agriculture. 
Station:  R.  J.  Redding,  director;  Gustav  Speth,  horticulturist. 
Illinois: 

College:  G.  E.  MorroTV,  professor  of  agriculture. 
Station :  G.  W.  McCluer,  assistant  horticulturist. 
Indiana- 

College :  J.  H.  Smart,  president ;  H.  A.  Huston,  professor  of  agricultural  chem- 
istry. 

Station:  C.  S.  Plumb,  director. 

Iowa: 

College:  H.  Osborn,  professor  of  zoology  and  entomology. 

Station :  L.  H.  Pammel,  botanist. 
Kansas: 

College :  G.  T.  Fairchild,  president. 

Station :  C.  C.  Georgeson,  agriculturist. 
Kentucky : 

College :  J.  K.  Patterson,  president. 

Station  :  M.  A.  Scovell,  director. 
Louisiana : 

CoZZe^e  (Baton  Rouge) :  J.  W.  Nicholson,  president;  B.  B.  "Ross,  professor  of 
chemistry  and  nuneralogy ;  H.  A.  Morgan,  professor  of  horticulture  and  ento- 
mology, 
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Louisiana— Continned. 

College  (Soutliorn  University,  New  Orleans):  H.  A,  Hill,  president;  V.  L. 
Eoy,  professor  of  chemistrv;  ^y.  J.  Nickerson,  principal  of  music  department; 
J.  M.  Henry,  professor  of  mathematics,  Latin  and  Greek;  H.  Jamieson,  pro- 
fessor of  agriculture. 

Station  (Audubon  Park,  New  Orleans) :  W.  C.  Stubbs,  director;  T.  P.  Hutch- 
inson, assistant  director ;  J.T.Crawley,  cbemist;  F.  H.  Burnette,  chemist ;  R. 
T.  Burwell,  machinist;  J.  N.  Roussell,  sugar-maker ;  Lucien  Soniat,  trustee. 

Station  (Baton  Rouge) :  D.  N.  Barrow,  assistant  director ;  R.  E.  Blouin,  assist- 
ant chemist. 

Station  (Calhoun) :  J.  G.  Lee,  assistant  director. 

Tnlane  University:  W.  P.  Johnston,  president;  B.  V.  B.  Dixon,  professor  of 
metaphysics;  J.  H.  Dillard,  professor  of  Latin;  R.  Sharp,  professor  of  English ; 
J.  B.  Ficklen,  professor  of  history;  J.  H.  Deiler,  professor  of  German;  A.  For- 
tier,  professor  of  French ;  J.  L.  Cross,  professor  of  mathematics ;  B.  Ayres,  pro- 
fessor of  physics;  J.  M.  Ordway,  professor  of  applied  chemistry;  H.  B.  Orr,  pro- 
fessor of  biology;  W.  Woodward,  professor  of  Greek;  J.  W.  Pearce,  professor 
of  Anglo-Saxon;  C.  T.  Gill,  professor  of  Greek;  W.  J.  Cooper,  professor  of 
mechanical  engineering;  W.  Yon  Phul,  professor  of  physics;  T.  T.  Hall, 
mechanician;  W.O.Rogers,  secretary;  A.  D.  Hurt,  assistant  secretary}  D. S. 
Anderson,  instructor. 
Maine: 

College :  M.  C.  Fernald,  president. 
Station  :  W.  M.  Munson,  horticulturist. 
Maryland : 

Station  :  R.  H.  Miller,  director;  H.  J.  Patterson,  chemist. 
Massachusetts : 

College :  H.  H.  Goodell,  president. 
Michigan : 

College:  O.  Clute,  president;  I.  H.  Buttcrfiold,  trustee;  H.  Chamberlain, 
trustee. 

Station :  P.  M.  Harwood,  agriculturist. 
Minnesota : 

College:  C.  W.  Hall,  dean. 
Mississippi : 

College:  S. D.  Lee,  president;  T.  Butler,  professor  of  veterinary  science;  A. 
B.  McKay,  professor  of  horticulture. 

Station:  S.  M.  Tracy,  director;  W.  L.  McGee,  assistant  director;  E.R.Lloyd, 
agriculturist;  H.  E.  Weed,  entomologist. 

Alcorn  College:  J.  D.  Burrus,  professor  of  agriculture  and  mathematics. 

Station  (Ocean  Springs) :  F.  S.  Earle,  superintendent. 
Missouii : 

College:  E.  D.  Porter,  dean. 
Nebraska : 

College:  C.  L.  lugersoll,  dean. 
Nevada : 

Station  :  N.  E.  Wilson,  chemist. 
New  Jersey: 

College:  Austin  Scott,  president ;  B,  D.  Halsted,  professor  of  botany. 

Station  :  James  Neilson,  acting  director. 
New  Hampshire : 

Station:  G.  H.  Whitcher,  director. 
New  Mexico : 

College:  H.  Hadloy,  president;  W.  L.  Rynereon,  trustee, 
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New  York : 

College:  I.  P.  Roberts,  professor  of  agriculture. 

Station  :  II.  H.  Wing,  agriculturist. 
North  Carolina: 

College:  A.  Q.  Holladay,  president. 

Station:  B.  W.  Kilgore,  assistant  clieuiist. 
North  Dakota : 

College:  W.  M.  Hays,  professor  of  agriculture. 

Ohio : 

College :  R.  H.  ^Yarde^,  trustee ;  T.  F.  Hunt.  i)r()fos8or  of  agriculture. 
Station  :  C.  E.  Thome,  director;  J.  F.  Hickman,  agriculturist. 
Oklahoma : 

College :  J.  C.  Xeal,  professor  of  natural  science. 
Pennsylvania : 

College:  G.  W.  Atlierton,  president. 

Station  :  H.  P.  Armsby,  director;  W.  Frear,  vice  director  and  chemist. 
Rhode  Island : 

College:  J.  H.  AVashbnrn,  president. 

Station:  C.  O.  Flagg,  director. 
South  Carolina: 

Station  :  J.  S.  Newman,  vice  director  and  agriculturist. 
Tennessee : 

College :  C .  W.  Dabuey,  j r. ,  president. 

Station  :  F.  Lamson-Scribner,  director  and  botanist;  C.  F.  Vandorford,  assist- 
ant director. 
Texas : 

College  :  W.  R.  Cavitt,  trustee. 

Station :  G.  W.  Curtis,  director  and  agriculutrist. 

Utah : 

College :  J.  W.  Sanborn,  president. 
Vermont : 

Station  :  W.  W.  Cooke,  director. 
West  Virginia :] 

College:  E.  M.  Turner,  president. 

Station  :  J.  A.  Myers,  director. 
Wisconsin : 

College:  E.  S.  Goff,  professor  of  horticulture  and  economic  entomology;  F.  H. 
King,  profess'ir  of  agricultural  physics ;  H.  B.  Dale,  trustee. 

Station  :  W.  A.  Henry,  director;  F.  W.  Woll,  assistant  chemist. 
Wyoming : 

College:  A.  A.  .Johnson,  president. 
U.  S.  Department  of  Agriculture  : 

H.  W.  "Wiley,  chemist ;  H.  E.  Alvord,  special  agent. 
Office  of  Experiment  Stations : 

A.  W.  Harris,  director ;  A.  C.  True,  assistant  director;  E.  W.  Allen,  editor;  S. 

E.  Black,  private  secretary. 
Bureau  of  Education : 

J.  W.  Hoi  combe,  chief  clerk. 
Visitors : 

Mrs.N.T.  Lupton,  Mrs.  P.  H.  Mell,  Mrs.  V.  M.  Fleming,  J.  F.  Merry.  N.  S. 
Dougherty  (secretary  Lonisiana  Bureau  of  Agriculture),  J.  B.  Buchanan  (of 
the  New  Orleans  Academy  of  Science),  W.  Murray,  J.  W.  Coleman,  Mrs.  C.  L. 
Ingersoll,  Mrs.  J.  S.  Newman,  Mrs.  J.  A.  Myers, 


CALL  FOR  THE  CONVENTION. 


Association  of  Aimerican  Agricultural 

Colleges  and  Experoient  Stations, 

Office  of  the  Executive  Committee, 

Washington,  D.  C,  August  1,  1892. 
By  authority  of  the  executive  committee,  a  delegate  convention  of 
this  association  is  hereby  called  to  meet  in  the  city  of  Kew  Orleans, 
La.,  on  Tuesday,  i^ovember  15,  1892,  at  noon.  ' 

The  headquarters  of  the  association  during  this  convention  will  be 
at  the  St.  Charles  Hotel. 

The  program  for  the  sessions  and  other  particulars  will  be  an- 
nounced later. 

At  any  regularly  called  meeting  of  the  association  each  college  established  under 
the  act  of  Congress  approved  July  2, 1862,  and  each  experiment  station  established 
under  State  or  Congressional  authority,  and  the  Depai-tment  of  Agriculture  shall  be 
entitled  to  one  delegate,  but  no  delegate  shall  cast  more  than  one  vote.  Other  insti- 
tutions engaged  in  experimental  work  in  the  interest  of  agriculture  maybe  atlniitted 
to  representation  in  this  association  by  a  majority  vote  at  any  regular  meeting  of 
the  association.    (Extract  from  constitution.) 

In  accordance  with  the  requirements  of  the  constitution,  the  sections 
on  botany  and  college  work  are  hereby  designated  to  present  a  portion 
of  the  subjects  coming  before  them  in  the  general  sessions  of  tlie  con- 
vention. 

The  chairmen  of  the  several  sections  will  each  be  called  upon  for  a 
report  of  progress,  not  to  exceed  fifteen  minutes  in  the  reading,  during 
the  first  day  of  general  sessions. 

Conforming  to  the  action  of  the  Washington  convention  of  1891  (see 
Proceedings,  p.  61),  there  will  be  submitted,  in  connection  with  the  pro- 
gram for  the  convention  of  1892,  such  amendments  to  the  constitution 
of  tlie  association  as  are  deemed  desirable  by  the  executive  committee, 
and  the  consideration  of  this  subject  will  be  assigned  a  place  in  the 
program. 

For  the  executive  committee: 

Henry  E.  Alvord, 
-a  Chairman, 


PROGRAMS. 


Places  and  Hours  of  Meeting. 

All  sessions  will  be  held  at  Tnlane  University,  corner  of  Common  and  Baronne 
streets,  two  squares  from  the  St.  Charles  Hotel, 

Kooms  for  the  section  meetings  will  be  duly  designated. 
Honrs  for  meetings,  9  a.  m.,  2  p,  m.,  and  7:30  p.  m. 

Headquarters  for  delegates  when  not  in  session,  St.  Charles  Hotel,  on  St.  Charles 
street,  between  Common  and  Gravier  streets  and  one  square  from  the  canal. 

Special  Notice. 

The  chairmen  and  secretaries  of  sections  are  requested  to  hand  to  tho  socrefcary  of 
the  association,  well  in  advance,  written  announcements  to  be  made  on  behalf  of 
the  sections  from  day  to  day;  also  to  preserve  such  records  of  the  section  meetings 
as  will  serve  for  a  correct  journal  of  their  proceedings. 

Tuesday,  November  15, 1892. 

10  a.  m. — Meeting  of  the  executive  committee,  at  the  St.  Charles  Hotel. 

12  m. — General  session.    Opening  Exercises  and  reports  of  committees. 

2  p.  VI. — General  session.    Reports  from  chairmen  of  the  sections. 

7:30 p.  m. — Meetings  of  all  sections  for  organization  and  preliminary  business. 

8  p.  m. — General  session.  Annual  address  by  the  president  of  the  association, 
William  LeRoy  Broun,  ll.  d.,  president  Agricultural  and  Mechanical  College  of 
Alabama. 

Wednesday,  Nove^jber  16. 

9  a.  m. — General  session.  Miscellaneous  business.  Report  of  committee  on  amend- 
ments to  the  constitution  and  action  thereon. 

10  a.  in. — Meetings  of  the  sections  on  agriculture,  botany,  and  entomology;  others 
if  desired. 

1  p.  711. — Visit  to  the  Louisiana  Sugar  Experiment  Station,  Audubon  Park. 

7:30  p.  m. — General  session.  Subjects  presented  by  the  section  on  botany.  Prof. 
G.  F.  Atkinson,  Cornell  University,  chairman.  Discussion  of  the  publication  of 
the  stations,  to  be  opened  by  Director  A.  W.  Harris,  of  the  U.  S.  Department  of 
Agriculture,  and  Director  W.  A.  Henry,  of  Wisconsin. 

Thursday,  November  17. 

.9  a.  m. — General  session.  Appoiutment  •f  committees.  Resolutions  considered. 
Discussion:  The  Association  and  the  World's  Columbian  Exposition,  with  re- 
ports of  standing  committees  and  incidental  business.  Upon  adjournment  of  the 
geueral  session,  meetings  of  the  sections  on  chemistry,  college  work,  and  horticulture. 

'2  p.  111. — Meetings  of  all  the  sections. 

7:30  p  m. — General  session.  Consideration  of  resolutions  and  general  business. 
Annual  election  of  officers.    Reports  from  sections  and  action  thereon.  Subjects 
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presented  by  the  section  on  college  work,  President  E.  M.  Turner,  Universitv  of 
A\est  Airgmia,  chairman.  Discnssion :  The  Relations  of  the  Colleges  to  the  De- 
partment ot  the  Interior,  with  an  address  by  John  W.  Holcombe,  chief  clerk,  Bureau 
ot  Education,  representing  the  Departnient, 

Friday,  November  18. 

Excursion  by  special  train  to  Baton  Rouge,  with  visits  to  the  State  lo-ricnltural 
and  Mechanical  College,  the  State  Agricultural  Experiment  Station,  and  several 
sugar  plantations  and  sugarhouses  in  operation.  Complimentary  dinner  at  Baton 
Rouge. 

Section  meetings  to  be  announced.    Final  adjournment. 

SECTION  ON  AGRICULTURE. 
C.  L.  IXGERSOLL,  of  Nebraska,  chairman.  T.  F.  Hunt,  of  Ohio,  secretary. 

(1)  Number  of  animals  in  a  feeding  experiment.    C.  S.  Phelps. 

(2)  Individual  variation  in  cows.    G.  W.  Curtis. 

(3)  What  is  the  live  weight  of  an  animal?    H.  J.  Patterson. 

(4)  Stock-breeding  at  experiment  stations.    W.  H.  Brewer. 

(5)  Breed  tests.    W.  W.  Cooke  and  E.  B.  Yoorhees. 

(6)  Mistakes  to  avoid  in  dairy  experiments.    H.  H.  Wiug  and  W.  II.  Jordan. 

(7)  Mistakes  in  feeding  young  animals.    1.  P.  Roberts. 

(8)  Technique  in  agricultural  experimentation.    J.  F.  Hickman. 

(9)  The  establishment  of  otiftcial  methods  of  experimentation.  W.  A.  Uenry  and 
F.  A.  Gulley. 

(10)  Testing  new  varieties  prior  to  their  introduction.    H.  J.  Waters. 

(11)  Cooperative  field  experiments.    H.  B.  Batt'e  and  F.  D.  Gardner^ 

(12)  Grass  gardens,  methods  and  purposes.    H.  P.  Armsby  and  W.  M.  Hays. 

(13)  Forage-plant  tests,  their  scope  and  plan.    C.  C.  Georgeson. 

(14)  The  botany  of  the  cowpea.    S.  M.  Tracy. 

(15)  Methods  of  soil  investigation.    F.  H.  King  and  M.  Whitney. 

(16)  The  control  of  soil  moisture.    D.  McLaren.  " 

(17)  Methods  of  irrigation.    L.  G.  Carpenter. 

(18)  What  should  the  professor  of  agriculture  teach  ?  G.  E.  Morrow  and  P.  M.  Har- 
wood. 

(19)  Laboratory  instruction  in  agriculture.    J.  S.  Newman. 

(20)  Details  of  successful  farmer  education.    W.  M.  Hays. 

(21)  The  relation  of  the  experiment  station  to  the  agricultural  college.    L.  Foster. 

(22)  The  field  of  bulletins,  present  and  prospective.    C.  L.  Ingersoll 

(23)  The  press  bulletin.  C.E.Thorne. 

(24)  Methods  of  testing  farm  implements.    J.  W.  Sanborn. 

(25)  Fiber  production.    G.  Vasey  and  C.  D.  Smith. 

(26)  The  production  of  beet  sugar.    E.  W.  Hilgard  and  J.  Wilson. 

Note.— This  section  program  is  published  as  furnished  by  the  section  officer-^  The 
executive  committee  requests  that  topic  No.  14  be  presented  in  the  section  on  botanv 
Xos.  18, 19,  and  20  in  the  section  on  college  work,  and  Nos.  21,  22,  and  23  in  crencral 
sessions,  unless  a  new  section  should  be  organized  on  station  administration  " 


SECTION  ON  BOTANY. 
5eo.  F.  Atkinson,  of  New  York,  chairman.     L.  Bruner.  of  Nebraska,  seerctary. 

(1)  New  Jersey  peronosporere  for  1892.    B.  D.  Halsted. 

(2)  New  or  little-known  weed  fungi.    B.  D.  Halsted. 
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(3)  Fruit  rots,  a  st-iuly.    B.  D.  llalsted. 

(4)  The  rusts  of  the  cereals.    H.  L.  Bolley. 

(5)  Kesuine  of  ori«;:iual  work  in  potato  scab.    H.  L.  Bollcy. 

(6)  Notes  on  destruction  of  soine  fungi.    II.  L.  Bolley. 

(7)  Cloven-  in  North  Dakota.    H.  L.  Bolley. 

(8)  Some  experiments  in  the  prevention  of  Cucospora  rihes  and  CyJindrosjyorium 
radi.    L.  H.  Panimel. 

(9)  A  rnta-baga  rot.    L.  H.  Pammol. 

(10)  Crossing  of  cucurbits.    L.  H.  Pammel. 

(11)  Treatment  of  grape  and  tomato  diseases.    G.  McCarthy. 

(12)  Method  for  obtaining  a  pnre  culture  of  Pammel's  fungus  of  root  rot  of  cot^- 
ton.    George  F.  Atkinson. 

(13)  A  ue\v  daniping-otf  fungus.    George  F.  Atkinson. 

(14)  Contribution  to  the  biology  of  the  organisms  causing  root  tubercles  of  legu- 
minous plants.    George  F.  Atkinson. 

LOCAL  PROGRAiJ. 
Tuesday,  November  15,  1892. 

Opening  session. 
Addresses  of  welcome : 

On  the  part  of  the  State,  Hon.  M.  J.  Foster,  governor. 

On  the  part  of  the  city,  Hon.  J.  Fitzpatrick,  mayor. 

On  the  part  of  Tnlane  University,  Col.  W.  P.  Johnston,  president  of  the  Univer- 
sity. 
Responses. 

Business  of  the  convention. 

EVENING  SESSION. 

Annual  address  of  William  Le  Roy  Broun,  ll.  d.,  of  Alabama,  president  of  the 
Association. 

\yEDNESDAY,  NOVEMBER  16. 

9  a.  m. — General  session. 

1  p.  m. — Visit  to  the  Louisiana  Sugar  Experiment  Station,  Audubon  Park. 
7:30  p.  m. — General  session. 

Thursday,  November  17. 

9  a.  m. — General  session. 

1     m. — Excursion  on  steamer  JFar  Eagle  to  Clialmette  and  Southport. 
7:30  p.  m. — General  session. 

Friday,  November  18. 

7  a.  m. — Excursion  to  Baton  Rouge,  stopping  en  route  at  several  sugar  houses  in 
operation,  by  the  Mississippi  and  Yazoo  Valley  Railroad. 
1  p.  m. — Arrival  and  dinner  at  Baton  Rouge. 

f  J).  »?. — Visit  to  the  Agricultural  and  Mechanical  College  and  State  Experiment 
Station. 

dp.  m. — Leave  for  Ngvt  Orleans. 
7  p.  m. — Arrive  in  Nevr  Orleans. 

The  public  are  invited  to  attend  all  the  exercises  of  the  convention,  and  especially 
those  of  the  first  day. 


-PROCEEDINGS. 


Morning  Session,  Tuesday,  November  15,  1892. 

The  convention  was  called  to  order  at  12 :10  p.  m.,  in  the  lecture  hall 
of  Tulane  University,  by  President  Broun. 

Prayer  was  offered  by  the  Eev.  B.  M.  Palmer,  D.  D.,  and  addresses  of 
welcome  were  delivered  by  Hon.  M.  J.  Foster,  governor  of  the  State, 
by  Hon.  J.  Fitzpatrick,  mayor  of  the  city  of  New  Orleans,  and  by  Col. 
W.  P.  Johnston,  President  of  Tulane  University.  Responses  were 
made  by  the  president  of  the  Association,  by  Mr.  Atherton,  of  Pennsyl- 
vania, and  by  Mr.  Chamberlain,  of  Michigan. 

The  report  of  the  executive  committee  was  submitted  by  H.  E. 
Alvord,  chairman. 

Report  of  the  Executive  Committee. 

TliLs  committee  met  in  Washiugton  immediately  after  the  adjournment  of  the  con- 
vention of  1891,  and  organized  by  electing  H.  E.  Alvord  as  chairman,  and  M.  A. 
Scovell  as  secretary. 

The  committee  has  performed  the  duties  with  which  it  was  charged  by  the  last 
convention,  and  in  accordance  with  the  constitution  of  the  Association  has  called 
the  present  meeting  and  made  the  necessary  arrangements  therefor.  In  this  connec- 
tion the  very  cordial  and  efficient  local  aid  which  has  been  rendered  in  New  Orleans, 
under  the  energetic  leadership  of  Director  Stubbs,  deserves  appreciative  recognition. 

Comparatively  little  work  has  been  necessary  at  Washington  on  behalf  of  the 
Association  during  the  past  year,  either  before  Congress  or  the  Executive  Depart- 
ments, and  yet  the  influence  of  the  Association  has  unquestionably  aided  in  securing 
prompt  payments  from  the  United  States  Treasury  to  the  colleges  and  stations ;  in 
maintaining  the  advance  payments  to  the  latter;  in  providing  for  the  continued 
8upi)ort  an<l  additional  efficiency  of  the  Office  of  Experiment  Stations;  and  in  obtain- 
ing a  special  appropriation  for  the  Weather  Bureau,  to  be  used  in  work  on  the 
borders  or  common  ground  of  meteorology  and  agriculture. 

The  committee  has  given  esjiecial  attention  to  the  several  subjects  referred  to  it 
by  the  Washiugton  convention  of  1891,  and  particularly  the  instructions  relating 
to  the  proposed  work  of  the  Association  at  the  World's  Columbian  Exposition  at 
Chicago  next  year. 

The  question  of  the  location  of  the  collective  exhibit  of  the  colleges  and  stations 
was  settled  early  in  the  year  to  the  entire  satisfaction  of  all  parties  concerned,  and 
in  the  agricultural  building  of  the  Exposition  a  space  has  been  definitely  assigned 
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ample  m  area  and  admirable  in  position.  Immediately  adjoining  space  has  been 
assigned  to  Germany  and  Fiance  in  wbicli  to  exliibit  what  these  countries  are 
dodng  for  agricultural  investigation  and  instruction.  This  fact  should  be  an  incen- 
tive to  every  institution  affiliated  with  this  Association  to  do  its  full  share  in  order 
that  the  work  of  our  American  colleges  and  stations  may  be  shown  to  compare 
favorably  with  that  of  foreign  lands.  No  such  opportunity  of  making  this  com- 
parison where  it  will  impress  the  people  of  this  and  other  countries  is  likely  to 
occur  again  for  many  years. 

The  work  of  preparing  the  cooperative  exhibit  of  the  experiment  stations  has 
moved  steadily  forward,  and  great  credit  is  due  to  the  standing  committee  of  the 
Association  having  this  matter  in  charge  as  well  as  to  the  Department  of  A^rricul- 
ture  for  its  generous  and  effective  eooperation.  A  report  of  progress  will  be^madc 
by  Director  Armsby,  the  chairman  of  the  standing  committee. 

The  instructions  of  the  last  convention,  as  shown  in  the  printed  Proceedings,  pp 
72  and  73.  were  carried  out  by  the  executive  committee  in  the  appointment  ofVresi- 
dent  Atherton,  of  Pennsylvania,  President  Smart,  of  Indiana,  and  Prof  Morrow  of 
Illinois,  as  the  special  committee  to  consider  the  subject  of  a  collective  a.>ricultural 
college  exhibit  in  connection  wiih  the  station  exhibit  alreadv  determined'upon  and 
with  power  to  act  for  the  Association  in  the  premises.  This  committee  canvassed  the 
subject  and  received  such  encouragement  from  the  various  institutions  as  to  lead  to 
the  decision  to  proceed  with  the  work  of  preparing  such  an  exhibit.  President 
AthertoK  later  found  the  condition  of  his  health  and  the  pressure  of  home  duties  to 
be  such  as  to  necessitate  his  retirement  from  this  committee.  The  chairmanship 
was  then  urged  upon  President  Smart,  but  h.^.  for  like  reasons,  felt  compelled  to 
decline  and  also  to  wholly  retire  from  the  work.  Prof  Morrow  was  carrvincr  such  a 
burden  of  Exposition  work  in  Illinois,  as  to  be  able  to  act  on  this  comnuttee"only  in 
an  advisory  capacity.  The  executive  committee  keenly  felt  the  loss  of  the  services 
of 'these  efficient  offioers  in  this  important  undertaking,  and  as  the  time  for  the  pres- 
ent convention  was  approaching  it  was  decided  not  to  reorganize  this  special  com- 
mittee, but  to  have  the  executive  committee  itself  continue  the  work  until  further 
instructions  from  the  Association.  This  has  accordingly  been  done  and  a  report  of 
progress  will  be  made  by  the  chairman. 

The  special  committee  appointed  by  the  Association  to  cooperate  with  the  Con- 
gress Auxiliary  of  the  Exposition  in  relation  to  agricultural  congresses  h^s  been 
actively  engaged,  and  its  work  will  bo  reported  by  the  chairman,  Prof.  Morrow 

After  the  adjournment  of  the  last  Washington  convention  the  Association  was 
invited  to  send  one  delegate  to  a  conference  arranged  by  the  officials  of  the  Exposi- 
tion and  the  Columbiau  Dairy  Association,  for  the  purpose  of  formulating  rules  to 
govern  the  proposed  tests  of  dairy  cows  at  Chicago.  Director  Scovell,  of  Kentucky 
secretary  of  the  Association,  was  designated  for  this  service  by  the  executive  com- 
mittee, and  his  services  in  that  capacity  were  most  useful  and  influential  The 
reception  of  this  delegate  and  the  position  accorded  him  in  that  conference  was  a 
notable  recognition  of  this  Association.  Still  more  so  is  the  final  adoption  by  the 
Exposition  authorities  of  the  rules  governing  dairy  tests,  substantiallv  as  framed 
by  that  conference,  and  which  provide  that  the  committee  to  supervise  the  tests  at 
Chicago  shall  have  as  its  nucleus  four  representatives  of  this  Association. 

The  executive  committee  has  received  from  the  chief  of  the  department  of  agri- 
culture of  the  World's  Columbian  Exposition  formal  communications  addressed  to 
this  Association,  requesting  it  to  nominate  four  representatives  of  our  body,  to  be 
appointed  by  the  Exposition  authorities  to  supervise  the  tests  of  dairv  cows  and 
also  to  appoint  a  committee  of  the  Association  to  confer  with  Chief  Buchanan 
regarding  a  course  of  popular  agricultural  lectures  to  be  delivered  during  the  Expo- 
sition in  the  Agricultural  Building. 

This  action  throws  upon  the  Association  a  veiy  grave  responsibilitv,  makin^r  it 
virtually  the  arbiter  in  the  most  important  and  most  carefully  prepared  experiment 
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in  comparing  the  dairy  breeds  of  cattle  that  has  ever  been  undertaken.  Various 
questions  of  duty,  of  expediency,  and  of  ways  and  means  arise  in  this  connection 
which  should  receive  the  serious  attention  of  this  convention. 

The  executive  committee  has  therefore  assigned  for  Thursday  morning  next  the 
consideration  of  the  subject,  The  Association  and  the  World's  Columbian  Exposi- 
tion/' with  all  the  incidental  questions,  and  all  delegates  are  requested  to  prepare 
for  full  discussion  and  appropriate  action  upon  this  very  important  matter. 

Conforming  to  the  action  of  the  last  convention,  the  executive  conmiittee  has  fully 
considered  the  subject  of  amending  the  constitution  of  the  Association,  and  as  a 
result  it  submits  to  this  convention,  in  connection  with  the  program  for  its  proceed- 
ings, a  printed  draft  of  a  constitution  which  is  recommended  for  adojition  as  a  sub- 
stitute, entire,  for  the  existing  instrument.  Action  upon  this  subject  is  assigned  for 
the  general  session  of  Wednesday  morning. 

The  Washington  convention  appointed  a  special  committee  of  three  to  confer  with 
the  otiicials  of  the  Deijartment  of  Agriculture  upon  the  development  and  extension 
of  the  Weather  Bureau  in  the  special  interests  of  agriculture.  This  committee  has 
performed  the  duty  assigned  and  will  report  thereon  to  this  convention. 

In  accordance  with  the  action  of  the  section  of  college  work  during  the  last  con- 
vention, confirmed  by  the  Association,  the  annual  reports  to  the  Department  of  the 
Interior,  from  the  presidents  and  treasurers  of  colleges,  have  been  formulated, 
through  the  cordial  cooperation  of  the  Bureau  of  Education,  to  the  satisfaction  of 
all  concerned.  The  relations  of  the  colleges  to  this  Department,  through  the  Bureau 
of  Education,  as  its  agency  for  communication,  have  been  agreeable  and  free  from 
friction.  Yet  it  is  found  that  the  new  and  arduous  duties  devolving  upon  this 
Bureau  under  the  operations  of  the  (so-called)  new  Morrill  act,  have  to  be  performed 
without  special  provision  therefor,  and  it  is  evident  that  many  mutual  advantages 
would  accrue  from  some  such  additional  organization  as  was  made  for  the  stations 
in  the  establishment  of  the  Office  of  Experiment  Stations  in  the  Department  of  Agri- 
culture. This  is  a  subject  which  seems  to  be  worthy  of  special  consideration  by  this 
convention;  accordingly  a  suitable  assignment  has  been  made  for  the  general  session 
Thursday  evening,  and  in  this  connection  the  special  representative  of  the  Depart- 
ment of  the  Interior  has  been  invited  to  address  the  Association  at  that  time. 

Other  details  of  the  proj^osed  proceedings  of  the  present  convention  will  be  found 
in  the  printed  program,  which  is  now  formally  submitted  and  recommended  for 
adoption.  It  is  also  recommended  that  the  rules  of  order  which  have  governed 
former  conventions  be  continued  in  force,  and  that,  as  heretofore,  the  executive 
committee  be  authorized  to  receive  all  credentials  and  prepare  the  official  roll  of 
delegates. 

The  contribution  of  $10  for  the  year  from  each  institution  eligible  to  membership 
in  the  Association,  as  agreed  upon  at  the  last  convention,  has  been  very  generally 
paid,  and  has  created  a  revenue  sufficient  for  the  requirements  of  an  economical 
administration.  The  principal  disburseraeuts  the  past  year  have  been  for  the  nec- 
essary expenses  of  committees  while  in  the  dischairgo  of  their  duties.  The  treasurer's 
report  will  show  a  balance  from  last  year  of  $309.49,  to  which  is  added  $1,130  for 
collecti(ms,  making  the  total  receipts  $1,439.49;  disbursements  in  all  amounted  to 
$1,022.95,  leaving  a  balance  on  hand  of  $416.54  at  the  opening  of  this  convention.  It 
seems  evident  that  the  Exposition  work  of  the  coming  year  will  involve  additional 
and  unusual  expenditures,  which  the  Association  should  consider  and  provide  for 
before  adjournment. 

Respectfully  submitted  for  the  executive  committee. 

^E^^IiY  E.  Alyord, 

Chairman. 

New  Orleans,  La.,  Xovemher  15,  1S92. 
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The  report  was  accepted  and  ordered  on  file. 

On  motion  of  Mr.  Atlierton  tlie  action  of  the  executive  committee  in 
assumiDg-  charge  of  the  preparation  of  the  collective  college  exhibit  for 
the  World's  Columbian  Exposition  was  approved,  and  the  committee 
was  instructed  to  continue  that  work. 

The  report  of  the  treasurer  was  then  presented  by  Mr.  Scovell. 

The  report  was  received  and  referred  to  an  auditing  committee,  con- 
sisting of  Messrs.  Hadley,  Hunt,  and  Newman. 

Mr.  Smart.  I  have  suffVred  much  fiom  colleagues  in  search  of 
information  and  I  feel  like  making  a  protest.  I  have  received  within 
the  last  four  months  thirteen  requests  from  thirteen  different  institu- 
tions for  information  about  the  institution  I  represent.  One  book- 
keeper wants  the  college  accounts  to  the  1st  of  January  and  another  to 
the  1st  of  July.  I  think  such  information  ought  to  be  supplied,  and 
that  it  can  be  if  we  make  proper  arrangements.  I  move,  therefore,  that 
a  committee  be  appointed  by  the  chair  to  consider  the  subject  of  college 
statistics  and  to  devise  means  for  securing  and  distributing  them. 

The  motion  was  carried,  and  the  chair  appointed  Messrs.  Smart, 
Atherton,  and  Goodell. 

Mr.  Alvord,  chairman  of  the  executive  committee,  announced  that 
the  convention  had  been  invited  through  special  committees  to  visit 
the  cotton  exchange,  the  sugar  exchange,  and  the  board  of  trade,  and 
that  Mr.  Stubbs  would  furnish  permits  to  visit  the  large  sugar  refineries 
of  the  city. 

On  motion  of  Mr.  Alvord,  representatives  of  tlie  cotton  exchange, 
sugar  exchange,  board  of  trade,  Academy  of  Science  of  New  Orleans, 
Tulane  University,  Illinois  Central  Railroad,  and  any  other  railroads 
having  agricultural  interests  were  invited  to  sit  with  the  delegates  in 
general  sessions  and  in  the  sections. 

The  secretary  requested  delegates  and  visitors  to  register  at  once  and 
get  their  numbered  badges. 

The  convention  adjourned  at  2  p.  m. 

Afternoon  Session,  Tuesday,  November  15,  1892. 

The  meeting  was  called  to  order  by  the  president  at  3:40  p.  m. 

A  letter  inviting  the  Association  to  visit  the  Southern  University 
was  read  by  the  secretary.  On  motion  of  Mr.  Alvord,  the  invitation 
was  accepted  for  Wednesday  afternoon. 

Mr.  Turner,  chairman  of  the  section  on  college  work,  read  his  report, 
as  follows ; 

REroRT  OF  THE  Section  on  College  Work. 

Ill  presenting:  this  report  an  explanation  of  its  incomplete  character  is  due  the 
Association.  On  October  10 1  addressed  a  circular  letter  of  inquiry  to  the  president  of 
each  colle«;e  in  the  Association,  askin-jf  for  tlie  information  deemed  necessary  for  this 
report.  Replies  to  that  circular  liave  been  received  from  twenty-five  colleges.  Some 
of  these  replies  wore  so  general  that  they  could  not  be  used  for  the  purposes  of  this 
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report.  Tlie  colleges  reporting  were  Arizona,  Delaware,  Illinois,  Indiana,  Iowa, 
Kansas,  Kentucky,  Maine,  Massachusetts,  Michigan,  Minnesota,  Mississippi,  Ne- 
braska, Nevada,  New  Hampshire,  New  York,  North  Dakota,  Ohio,  Oregon,  Rhode 
Island,  South  Carolina,  South  Dakota,  Tennessee,  Utah,  and  West  Virginia. 

The  iuquiries  submitted  were  in  reference  to  increase  in  attendance,  graduates, 
additions  to  the  faculty,  new  courses  of  study,  new  buildings  and  equipment,  and 
proposed  improvements. 

In  reply  to  the  first  question,  which  was  as  to  the  increase  of  students  in  1891-'92 
over  the  preceding  year,  all  the  States  named  except  Kansas,  Kentucky,  Massachu- 
setts, Michigan,  New  Hami)shire,  and  South  Carolina  report  an  increase  for  the  year 
named,  and  some  of  them  a  still  larger  increase  for  the  current  year.  Kansas  ac- 
counts for  a  decrease  by  an  increase  of  requirements  for  admission,  Michigan  by  a 
diphtheria  scare  at  the  beginning  of  the  year,  Massachusetts  by  a  controversy  with 
the  Institute  of  Technology  over  the  Morrill  fund.  All  of  them,  however,  report 
very  satisfactory  work  and  very  slight  decreases.  The  South  Carolina  Agricultural 
College  has  not  yet  opened  for  work. 

In  number  of  graduates  all  colleges  reported  an  increase  except  Arizona  and  Utah, 
which  have  not  as  yet  graduated  any  students,  and  Illinois,  Kansas,  Massachusetts, 
Michigan,  New  Hampshire,  North  Dakota,  and  South  Dakota;  in  some  the  increase 
is  large,  in  others  very  small. 

The  third  question  asked  for  the  increase  in  number  of  students  in  agricultural 
and  mechanical  courses.  In  most  of  the  replies  the  numbers  were  consolidated  so 
that  it  is  impossible  to  tell  what  proportion  of  the  reported  increase  went  to  each 
course.  In  Illinois,  Indiana,  and  Oregon,  where  the  number  in  each  course  is  given, 
the  tendency  toward  the  mechanical  course  is  very  marked,  there  being  in  Illinois  a 
decrease  of  11  in  agriculture,  and  an  increase  of  50  in  the  other;  in  Indiana  an  increase 
of  15  in  agriculture  and  of  87  in  engineering;  in  Oregon  a  decrease  in  the  agricul- 
tural course  and  an  increase  of  20  in  the  mechanical  course.  In  Kentucky  and  Nebraska 
the  increase  in  the  two  courses  is  stated  as  100  per  cent. 

Additions  to  the  teaching  force  and  new  chairs  are  as  follows :  In  eleven  colleges 
chairs  of  mechanic  arts,  or  engineering  in  some  form,  have  been  established,  or  addi- 
tional teachers  therein  provided,  namely,  in  Delaware,  Illinois,  Iowa,  Kentucky, 
Mississippi,  New  York,  North  Dakota,  South  Dakota,  and  West  Virginia.  In  addi- 
tion to  these,  Delaware,  Illinois,  North  Dakota,  South  Dakota,  and  W^est  Virginia 
have  added  to  their  teaching  force  in  agriculture;  Kansas,  North  Dakota,  and  Oregon 
in  English;  and  Kentucky,  New  York,  North  Dakota,  and  Tennessee  have  increased 
their  teaching  force  in  the  natural  sciences. 

Replies  to  the  inquiry  as  to  the  organization  of  new  courses  of  study  show 
that  a  new  course  in  manual  training  or  in  mechanical,  civil,  mining,  or  electrical 
engineering  has  been  established  in  the  following  colleges :  Delaware,  Illinois,  Iowa, 
Kentucky,  Mississippi,  Missouri,  Nebraska,  Nevada,  Rhode  Island,  Tennessee,  and 
Wc^t  Virginia,  while  existing  courses  have  been  enlarged  and  perfected  in  Kansas, 
Michigan,  Nebraska,  New  Hampshire,  North  Dakota,  and  Ohio. 

Increased  facilities  in  the  waj-  of  buildings  and  apparatus  show  progress  all  along 
the  line.  Probably  the  best  way  to  indicate  what  has  been  done  and  what  is  pro- 
posed is  to  state  what  each  college  reports  in  answer  to  the  inquiry  on  this  point. 

Arizona  reports  $8,000  expended  in  apparatus. 

In  Delaware  a  wood-working  shop  and  new  recitation  hall  have  been  built  and 
$9,000  added  in  books  and  apparatus.  A  new  machine  shop  and  foundry  will  be 
added  during  the  year. 

In  Illinois  a  science  building  costing  $70,000  has  been  erected  and  $5,000  expended 
in  apparatus.  A  new  building  for  engineering  is  contemplated  costing  $80,000  to 
$100,000. 

Indiana  reports  the  completion  of  an  engineering  laboratory  and  equipment  cost- 
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iiig  $50,000,  and  it  is  proposed  to  build  an  extension  to  tlie  sliops  and  provide  new 
(luarters  for  chemistry  and  pharmacy  and  biolon^y. 

In  Iowa  the  new  buihlinj^s  are  an  annex  to  the  dairy  for  cheese-making,  a  new 
Bwiue  house,  an  othce  buihliug,  a  new  railway  depot,  and  a  new  engine  room.  Addi- 
tional equipment  has  been  provided  in  physics,  electricity,  mechanical  engineering, 
aud  the  stock  farm. 

Kausas  has  built  an  iron  shop  and  fouiidr^'^,  and  expended  $4,000  in  apparatus. 
Enlarged  facilities  for  instruction  and  for  the  library  are  contemplated. 

Kentucky  reports  a  mechanical  engineering  building  aud  equipment  costing 
$32,000,  and  equipment  in  other  dei^artments  amounting  to  $5,000. 

In  Maine  there  is  a  new  eugiaeeriug  hall  costing  $30,000,  and  increase  in  apparatus 
in  all  departments. 

In  Michigan  a  new  botanical  laboratory  and  greenhouse  have  been  erected,  costing 
14,500;  $6,000  has  been  expended  in  books  for  the  library  and  $10,500  for  equip- 
ment and  apparatus  in  other  departments. 
Minnesota  has  erected  a  new  mechanical  shop,  with  equipments  costing  $18,000. 
In  Missouri  $50,000  has  been  expended  in  buildings. 

Nebraska  reports  a  new  gymnasium,  a  new  shop  and  tools  for  manual  training, 
clay  modeling,  and  drawing.  A  new  library  building,  to  cost  $100,000,  is  in  process 
of  erection.  Buildings  and  appliances  for  the  experiment  station  and  departments 
of  agriculture,  horticulture,  and  engineering  are  contemplated. 

New  Hampshire  is  about  to  remove  her  college  to  a  new  location  at  Durham,  in 
order  to  obtain  the  benetit  of  a  munificent  endowment  of  land  and  money,  amount- 
ing to  $1,000,000. 

New  York  (Cornell)  reports  large  additions  to  apparatus  and  equipment. 

North  Dakota  has  erected  a  $40,006  building  and  an  engine  house  costing  $5,000 
and  has  added  to  the  library  and  laboratory  equipment.  In  the  near  future  the  erec- 
tion of  a  dormitor}',  a  chemical  laboratory,  and  farm  buildings  are  contemplated.  A 
geological  and  library  building,  a  building  for  mechanic  arts,  and  large  additions  to 
apparatus  are  reported  from  Ohio.  Improvements  in  the  courses  in  mechanical  en- 
gineering and  agriculture  are  planned  for  the  future. 

Oregon  has  a  new  chemical  laboratory  and  a  dormitory  for  one  hundred  and 
twenty  students  aud  will  soon  erect  a  building  for  a  dairy  and  one  for  horticulture. 

Tennessee  reports  a  new^  science  hall  costing  $60,000  for  laboratories  of  chemistry, 
physics,  engineering,  etc. 

South  Carolina  reports  about  $150,000  expended  in  buildings;  the  college  is  not 
yet  opened  for  instruction. 

In  Utah  a  new  building  to  cost  $80,000  is  in  process  of  erection  and  $20,000  have 
been  expended  in  apparatus. 

In  West  Virginia  a  commencement  hall  and  gymnasium  costing  nearly  $20,000  have 
been  completed;  a  building  for  mechanic  arts  aud  mechanical  eugineering  with 
equipment  has  just  been  opened,  costing  about  $18,000,  and  a  new  Science  Hall,  to 
cost  $40,000,  is  in  process  of  building.  About  $5,000  is  now  being  expended  for 
l)0(>ks  and  $3,000  for  equipment  in  the  departments.  A  new  building  for  electrical 
•itigineering  is  contemplated  and  $30,000  will  be  expended  in  equipment  for  the  vari- 
ous departments. 

Summary. 

These  reports  show  great  activity  and  enterprise  in  all  the  colleges  and  partic- 
uhirly  the  stimulating  effect  of  the  Morrill  act  of  1800  in  pushing  the  development 
of  industrial  education.  What  may  we  not  hope  for  the  future  of  these  colleges, 
when  they  have  become  fully  equipped  and  when  the  annual  income  provided  by 
this  act  can  bo  fully  devoted  to  the  employment  of  teachers,  thus  broadening  and 
deeju'iiing  the  channels  of  their  inlluence? 

I  am  constrained,  how«>ver,  to  call  the  attention  of  the  convention  to  one  phase  of 
these  statistics.    Where  soi)arate  statistics  of  the  numbers  in  the  agricultural  and 
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mecliaiiical  courses  have  been  foi  waided  thoy  show  a  most  unequal  advance  iu  the 
agricnltural  and  mechanical  courses.  What  can  be  done  to  stimulate  young  men 
who  ex;)  M  t  to  be  farmers  to  take  an  education  that  will  lit  them  for  the  l)est  work 
on  the  farmf  How  can  they  be  induced  to  come  to  the  colleges  auil  get  the  elements 
of  au  agricultural  education  in  the  study  of  physics,  chemistry,  botany,  zoology, 
and  mathematics f  It  seems  to  me  that  this  is  a  problem  which  we  have  as  yet 
not  properly  considered.    I  leave  it  for  your  thought. 

E.  M.  TUHXEK, 

Chairman. 

Mr.  Fairchild.  If  I  may  be  allowed  to  add  a  word  to  my  report  for 
the  Kansas  College,  it  is  that  we  have  added  several  iustructors  in  the 
mechanical  department,  one  in  the  horticnltural,  and  several  in  the 
agricultural  department. 

Mr.  Sanborn.  I  would  like  to  add  a  word  to  the  statement  for  Utah. 
The  first  year  we  had  139  students,  last  year  290,  and  at  the  present 
time  we  have  more  than  400.  Two-thirds  of  the  senior  class  of  next 
year  will  graduate  in  agriculture.  The  faculty  has  been  very  much 
increased  and  now  numbers  19. 

Mr.  Lee.  The  report  of  President  Turner  brings  out  a  very  impor- 
tant fact,  and  that  is  that  the  colleges  are  not  doing  the  work  for  the 
agricultural  classes  that  the}^  should,  and  I  suppose  there  is  no  doubt 
of  the  fact  that  the  great  industry  of  agriculture  has  been  languishing. 
I  have  been  impressed,  Mr.  President,  for  several  years,  with  the  fact 
that  our  colleges  are  sending  forth  scientists  rather  than  practical  men 
in  the  industries  which  the  law  intended  to  benefit.  There  is  no  doubt 
of  the  fact  that  comparatively  few  of  the  graduates  of  our  colleges 
return  from  the  colleges  to  agriculture.  All  of  these  institutions  that 
have  given  statistics  bearing  upon  that  i)oint  show  that  only  a  small 
per  cent  go  back  to  the  farm.  I  think  the  Michigan  college  claims 
that  about  50  per  cent  of  the  graduates  return  to  the  farm.  Tlie 
Massachusetts  college  many  years  ago  used  to  send  a  good  many 
men  back  to  the  farm,  but  I  do  not  know  whether  that  is  being  kej^t 
up  now  or  not.  As  far  as  we  can  gather  Mississippi  has  sent  back 
from  40  to  50  per  cent  to  the  farm. 

I  think  that  this  convention  can  not  do  better  than  try  to  find  out 
what  the  trouble  is  and  what  the  proper  remedy.  There  is  no  doubt 
of  the  fact  that  the  law  of  18G2  intended  to  benefit  agriculture  and  the 
mechanic  arts  only  by  benefiting  the  classes  engaged  in  them.  I  think 
all  these  institutions  have  had  the  desire  to  maintain  a  high  standard 
of  admission  and  graduation.  That  is  right  and  proper,  but  I  think 
we  have  gone  a  little  too  far  in  this  matter.  I  think  we  ought  to  get 
nearer  the  class  to  be  benefited.  AYe  ought  to  be  more  in  sympathy 
with  them,  and  I  think  the  standard  required  of  students  in  agricul- 
tural colle.ges  is  too  high.  The  farmer's  boy  can  not  take  advantage  of 
them.  The  North  has  better  common  schools  than  the  South.  I  will 
state  here  that  in  Mississippi  and  in  the  adjoining  Southern  States  it 
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is  almost  impossible  for  a  student  to  come  up  to  the  standard  required 
in  the  freshman  class,  low  as  it  is  in  many  of  the  colleges.  If  the 
farmer  is  rich  enough  to  send  liis  son  to  the  high  school  in  town  or 
some  training  school  he  may  do  it.  But  these  institutions  are  intended 
to  benefit  agriculture  and  the  mechanic  arts,  and  if  by  putting  our 
standard  too  high  we  have  made  a  mistake,  so  tliat  we  send  hardly  any 
graduates  back  to  the  farm,  I  think  we  ought  'to  try  in  this  Associa- 
tion to  remedy  the  trouble.  We  ought  to  put  the  diploma  within  the 
reach  of  every  country  boy.  Let  him  come  here  and  feel  that  he  can 
get  a  diploma  and  that  without  being  a  scientist.  There  must  also  be 
a  chance  for  the  boy  who  wants  to  be  a  scientist.  Let  him  take  a 
post-graduate  course  if  necessary. 

Mr.  Alvobd.  As  this  is  one  of  the  subjects  to  come  up  before  the 
section  on  college  work  and  perhaps  one  of  the  topics  which  it  will 
present  to  the  Association,  I  suggest  that  we  take  up  the  report  of  the 
next  section. 

Mr.  IngersoU,  chairman  of  the  section  on  agriculture,  presented  the 
following  report: 

Report  of  the  Section  on  Agriculture. 

According  to  the  clause  in  our  constitution  making  it  obligatory  upon  tlie  chair- 
man of  a  section  to  present  a  report  at  the  annual  meeting,  I  beg  leave  to  present 
the  following: 

The  period  sought  to  be  covered  in  this  report  dates  from  September  1,  1891,  or 
soon  after  the  adjournment  of  the  convention  of  delegates  at  Washington,  D.  C. 

Because  the  chairman,  as  well  as  other  workers,  becomes  absorbed  in  the  solution 
of  the  problems  that  are  more  immediately  confronting  him,  and  henco  in  a  great 
measure  loses  sight  of  the  whole  field  of  action,  and  further  because  it  was  desirable 
to  present  the  latest  as  well  as  earlier  data,  it  was  deemed  advisable  to  address  each 
station  by  circular  letter,  in  order  to  obtain,  if  possible,  prompt  replies  with  refer- 
ence to  the  work  of  the  sections  on  agriculture  proper  in  each  of  the  experiment 
stations. 

The  letter  was  as  follows : 

Dear  Sir:  As  chairman  of  the  section  on  agriculture  of  the  American  Agricul- 
tural Colleges  and  Experiment  Stations,  the  duty  devfdves  upon  me  to  present  a 
report  of  progress  that  shall  be  of  a  somewhat  general  character,  yetspecitic  enough 
to  be  of  value  iii  bringing  l)efore  the  section  and  the  Association  the  full  scope  of 
the  work  undertaken  and  aggregate  results. 

To  that  end  you  are  therefore  earnestly  requested  to  answer  and  return  the  follow- 
ing questions  promptly,  and  oblige: 

(1)  What  bulletins  has  your  station  issued  since  August  1, 1891.  which  are  entirely 
or  in  part  the  work  of  your  own  department?    State  number  and  title. 

(2)  What  work  in  progress  not  yet  reported  in  bulletins?  State  by  title  briefly 
and,  in  a  word,  the  degree  of  progress. 

(3)  What  work  has  been  undertaken  or  accomplished  by  collateral  de])artment8, 
as  in  soil,  physics,  meteorology,  irrigation,  engineering,  and  the  like,  which  will  be 
of  interest? 

Do  not  report  work  that  will  be  reported  upon  in  other  organized  sections,  as 
chemistry,  botany,  horticulture,  or  entomology. 

(4)  State,  in  a  short  letter,  your  general  condition  as  a  station  and  in  your  own 
department,  with  interesting  side  statements. 
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To  this  communication  I  received  thirty  replies  from  the  folio-wing  stations,  and, 
substantially,  in  the  following  order.  It  Avill  be  noticed  that  several  of  those  farthest 
away    ere  among  the  tirst  to  reply. 


Kentucky. 

Mississippi. 

Utah. 

South  Carolina. 

Oklahoma. 

North  Carolina. 

Wyoming. 

Massachusetts. 

Connecticut  (Storrs). 

Nevada. 


Georgia. 
Michigan. 

Connecticut  (Now  Haven). 

Colorado. 

Wisconsin. 

Ohio. 

Arizona. 

Rhode  Island. 

Virginia. 

Texas. 


Kansas. 
Indiana. 
Vermont. 
North  Dakota. 
Tennessee. 
New  Jersey. 
New  York. 

Alabama  (Uuiontown). 

Minnesota. 

South  Dakota. 


No  substantial  or  descriptive  reply  was  given  to  the  four  questions  by  the  follow- 
ing: stations : 


Maine. 

Delaware. 

Florida. 

Missouri. 

California. 


New  Hampshire. 

Maryland. 

Louisiana. 

Illinois. 

Oreuon. 


Pennsylvania. 
West  Virginia. 
Arkansas. 
New  Mexico. 
Washington. 


Several  persons  corresponded,  incidentally,  on  other  matters  pertaining  to  the 
meeting. 

In  two  cases  parties  addressed  were  in  Europe,  and  we  were  notified  of  the  fact, 
and  in  one  case  the  director  made  a  very  full  and  complete  reply  for  the  person 
addressed. 

After  various  vicissitudes  in  attempts  at  getting  reliable  information  your  humble 
servant  and  his  clerk  made  an  attack  on  the  station  files  and  found  that  subjects 
had  been  treated,  in  whole  or  in  part,  in  all  the  stations  as  follows  : 


3  Farm  manures. 

5  Soils  and  waters  and  tests  of  air  and 

soil  relations. 
1  Water  and  water  analysis. 
24  Fertilizers,  weeds  as. 
3  Glanders. 

11  Potatoes,  Irish  and  sweet. 
1  Sulphur-curing  of  fruit. 

3  Food  investigations. 

1  Nitrogenous  plant  food. 

4  Silage  and  roots. 
9  Sugar  beets. 

4  Blue  grass,  hay,  and  timothy. 
1  Electroculture. 
1  Sorghum. 
11  Dairying. 

1  Old  and  new  meadows. 

2  Detasseling  corn. 

1  Patent  cattle  food. 

3  Poultry. 

1  Tuberculosis. 

1  Cotton  seed  and  meal  for  hoga. 
1  Liver  flukes. 

1  Maple  sugar. 

2  Seed  and  plant  distribution, 
a  Cotton. 


1  Canaigre. 

2  Irrigation.  ^ 

5  Tobacco. 

21  Corn,  wheat,  oats,  etc. 
19  Cattle  and  sheep  feeding. 

1  Kamie  iilant. 

6  Forage  crops. 
4  Milk  tests. 

2  Rheumatism  in  horses,  and  diseases  of 

sheep. 
1  Horticulture. 
1  Sugar  cane. 

1  Comparisons  of  grain. 

2  Dehorning  cattle. 

1  Kerosene  emulsion  for  animals. 

1  Inoculation. 

6  Dodder,  weeds,  and  rusts. 

2  Farm  practice  with  fertilizers  to  con- 

trol insects. 

2  Organization. 

1  Grasses  of  Tennessee. 

1  Corn  fodder. 

3  Horse-feeding. 

2  Veterinary. 

3  Insecticidea. 
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When  it  comes  to  progress  in  work  iii  wliich  tlio  stations  were  engaged,  the  thirty- 
replies  were  scanned  Avith  care  and  it  was  interesting  to  attempt  to  group  them  so 
as  to  x)resent  them,  in  part  at  least,  in  a  condensed  form. 

The  following  snmmary  shows  the  number  of  stations  on  the  lines  of  work  as 
stated,  or  some  modification  of  the  Avork : 


3  Sugar  beets. 
1  Sheep-breeding. 
6  Steer-feeding. 

1  Analysis  of  wheat  seed  in  various 

stages  of  growth. 

2  Cheese. 

6  Fertilizer  tests  with  wheat,  corn,  to- 
bacco, and  other  crops. 

1  Cooperative  fertilizer  cotton  tests. 

2  Com  vs.  fertilizers. 

1  Apiary  work. 

2  Plat  tests. 

1  Farmyard  manure  vs.  fertilizers. 

3  Experiments  with  corn. 

1  Value  of  farm  manure. 

2  Milk  tests  for  variation. 

1  Cafiaigre. 

2  Irrigation. 
5  Dairying. 

2  Pig-feeding. 

3  Cooperative  field  tests. 

2  Digestibility  experiments. 

3  Sheep-feeding. 
5  Tobacco. 

3  Digestibility   of    peas,   silage,  corn, 

bran,  barley,  shorts. 
1  Milled  products  of  wheat. 
1  Silage  vs.  dry  fodder. 
3  Variety  tests  of  cotton. 
1  Corn  on  drained  and  undrained  land. 
1  Farmyard  manure  tests. 
1  Poultry  work. 


7  Variety  tests  of  grain. 

4  Green  manuring. 

2  Detasseling  corn. 

1  Carbonaceous  vs.  nitrogenous  food  for 

chickens. 
1  Silage  preservation. 
1  Sorghum  vs.  alfalfa. 

5  Soil  physics. 

1  Scarlet  clover. 
1  Horses. 

1  Milk  separator  tests. 

3  Feeding  for  milk,  and  sugar  meal,  glu- 

ten, meal,  etc. 

4  Grasses  and  their  management. 
3  Cowx)eas. 

1  Sorghum. 

2  Potatoes,  Irish  and  sweet. 
1  Pea-viuahay. 

1  Plant  nutrition. 
1  Insecticides.  ♦ 
1  Fertilizer  map. 
1  Sugar  cane  and  rice. 
1  Alkali  soil. 
1  Corn  fodder, 
1  Forage  plants. 
1  Tile  drainage. 

1  Exx^eriments  and  continuous  cultiva- 

tion of  corn. 

2  Cross-fertilization. 
1  Botanical  survey. 

1  Chemistry  of  cotton  plaut 


The  most  interesting  feature  of  the  reports  was  the  reply,  in  which,  often  in  a  sin- 
gle sentence,  would  bo  conveyed  more  information  as  to  the  work,  the  worker,  and 
the  station  with  which  he  was  connected,  than  in  a  long  report  otherwise  made. 

Several  complained  of  the  lack  of  funds  to  perform  the  work  they  desired.  No 
blame  was  attached  to  any  person,  only  it  appeared  that  too  much  had  been  attempted 
for  the  funds  in  hand.  In  some  of  the  States  there  are  indications  of  other  funds 
being  used  to  supplement  the  Hatch  fund.  This  aid  comes  in  part  from  fertilizer 
work  in  some  instances. 

It  is  pleasing  to  notice  that  the  workers  in  agriculture  are  working  along  practical 
lines  and  at  the  same  time  doing  their  work  more  carefully  and  scientifically  as  they 
proceed.  The  men  as  a  rule  are  not  so  hasty  in  their  decisions,  and  do  not  reach 
conclusions  at  one  gigantic  bound  nearly  as  often  as  in  the  earlier  work  of  the  sta- 
tions. The  matter  of  having  tested  plats  on  wliich  to  experiment — plats  on  wliich 
the  factor  of  individuality  is  established  or  well  indicated — is  shown  in  the  work  of 
several  stations.  The  removal  of  the  factor  of  vacant  ground  next  a  plat,  so  that  all 
conditions  as  far  as  possible  shall  be  normal,  has  been  followed  by  others. 

In  animal-feeding  as  a  rule  too  niany  (luestions  have  been  asked  at  one  time  and 
too  much  has  been  attempted  in  the  way  of  i)roof.    In  our  opinion  but  one  or  two 
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interrogations  should  be  put  to  natiiro  at  one  time;  then  try  and  remove  all  points 
of  variation  except  the  one  sought  to  bo  proven,  and  establish  that  if  possible  be- 
yond pcradveiiture. 

In  this  work  we  must  make  haste  slowly  or  be  obliged  frequently  to  '^thresh  over 
old  straw''  or  weave  a  fabric  that  to  the  veriest  tyro  will  be  like  a  sieve.  Only  a  f(>AV 
stations  feel  the  necessity  of  establishing  checks  in  their  work  when  experimenting 
with  animals  or  of  repenting  their  work  for  purposes  of  comparison.  We  are 
pleased  to  see  this  being  done  in  two  or  three  instances,  and  look  for  valuable  results 
from  interpretations  of  such  work. 

If  it  is  found  that  under  normal  conditions  and  unchanged  food  we  obtain  results 
which  vary  as  much  or  more  than  those  found  under  changed  relations,  then  we  are 
simply  unable  to  ])nt  an  interpretation  that  is  even  approximate  upon  the  compared 
results. 

AVhen,  therefore,  we  received  a  statement  that  results  in  one  station  would  be  held 
for  a  year  in  order  to  compare  another  year's  feeding,  and  that  one  of  the  factors  in 
the  work  was  the  continuous  feeding  of  one  food  to  note  changes  in  the  milk  and 
butter,  we  were  pleased  when  we  read  the  next  sentence : 

'^The  object  of  feeding  the  same  food  for  a  long  period  was  to  ascertain  whether 
the  variations  between  stated  i)eriods  might  not  be  as  great  as  the  variations  when 
different  foods  were  fed."  A  broad  smile  of  satisfaction  attested  our  approval  of  the 
work  of  that  station.  Other  stations  may  be  doing  the  same  thing,  but  we  are  not 
api^rised  of  the  fact.    It  is  our  province  to  speak  of  that  we  have  seen  and  know. 

Again,  it  is  a  pleasure  to  see  the  way  in  which  the  agriculturists  seize  upon  those 
things  that  seem  to  be  an  advantage  to  their  States.  Thus,  the  beet-sugar  industry 
engages  the  attention  of  States  in  the  northern  belt;  cane  sugar,  rice,  cotton,  and 
sorghum,  those  adaptedlo  the  culture  of  these  products;  tobacco,  and  the  new  method 
of  curing,  the  States  extending  from  Florida  to  Connecticut  which  raise  this  crop, 
and  likewise  a  few  of  the  Western  States;  feeding  engages  attention  everywhere,  as 
all  States  feed  for  milk  and  meat,  two  standard  articles  of  food;  forage  plants, 
including  grasses,  engage  the  attention  of  nearly  all  the  States,  and  alfalfa  is  a 
subject  of  special  study  in  the  West;  rape  is  attracting  considerable  attention ; 
Latliyrus  sijlvestris  has  done  well  in  my  own  State,  and  merits  further  trial. 

Besides  the  work  in  the  agricultural  sections  but  properly  and  intimately  con- 
nected with  it  is  the  work  of  several  stations  in  regard  to  meteorology,  soil  physics, 
irrigation  and  a  few  things  like  canaigre  in  Arizona. 

The  study  of  the  Yucca  plant  and  the  like  for  fiber  is  necessarily  confined  to  lim- 
ited areas. 

One  station  says :  ^'  The  work  of  our  station  is  mainly  practical,  very  little  purely 
scientific.  The  station  is  doing  fairly  good  work  and  in  the  midst  of  prejudice  is 
gradually  forcing  its  claims  to  recognition  as  a  valuable  aid  to  the  farmers."  An- 
other says:  ''A  series  of  farmers' institutes  has  been  commenced  and  the  continual 
growth  of  the  mailing  list  indicates  a  gratifying  interest  in  the  work  of  the  station 
on  the  part  of  the  farmers  of  the  State."  And  what  seems  to  us  to  be  more  impor- 
tant than  all  the  facts  announced  is  that  there  have  been  no  changes  in  the  station 
force  during  the  year. 

Another  writes  that  "  the  agricultural  department  has  been  very  successful  in  the 
experiments  of  the  year."  The  students  and  farmers  are  becoming  more  interested. 
A  second  edition  of  one  bulletin  was  called  for  and  the  third  will  soon  be  issued,  with 
an  appendix. 

Another  says:  ''The  field  work  has  been  of  long-continued  permanence  and  grows 
more  and  more  valuable  and  more  and  more  appreciated  by  the  farmers  from  year 
to  year.  No  attempt  is  made  to  elaborate,  but  rather  to  concentrate  and  do  limited' 
lines  of  investigation  well.  The  funds  of  the  station  permit  the  employment  of 
intelligent  assistants,  and  the  most  improved  utensils  are  employed  in  the  work. 
The  develop'^ent  of  the  agricultural  department  is  satisfactory  and  the  many  vis- 
itors to  tho  station  find  this  of  great  interest," 
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Another  says:  " The  station  has  a  compact  organization,  everything  convenient, 
and  the  work  economicaliy  conclncted.  In  a  general  way  it  embraces  the  field  of 
biology,  dairying,  animal  nutrition,  plant  nutrition,  chemistry,  horticulture,  ento- 
mology, soil  physics,  and  general  experiineuts  in  i)lant  growth,  including  tillage." 

Another  says:  '^The  work  of  our  station  is  more  particularly  in  the  line  of  dairy 
work,  and  we  feel  fairly  well  satisfied  with  its  conditions  and  especially  Avith  the 
relations  we  have  succeeded  in  establishing  with  the  dairymen  of  the  State.  Our 
connection  with  them  becomes  more  and  more  intimate  each  year,  and  especially  in 
the  matter  of  testing  milk  and  of  paying  for  milk  at  creameries  and  cheese  fac- 
tories by  tests.  We  have  reason  to  believe  that  our  work  has  been  of  a  good  deal 
of  value  to  them,  if  we  do  say  it." 

Another  says:  ''All  the  appliances  about  the  college  and  station,  including  stocky 
dairy,  vineyards,  etc.,  are  used  as  a  laboratory  for  the  students  in  agriculture  in  its 
broadest  sense  as  an  '  applied  science.' "  The  amount  of  foundation  work  in  this  sta- 
tion and  one  other,  both  new,  has  been  enormous  and  merits  especial  mention.  In 
another  State  students  are  sent  out  in  charge  of  special  work  at  substations  Cvstab- 
lished.  The  writer  says :  ''A  student  put  in  charge  of  work  thoroughly  planned 
and  frequently  inspected  beats  other  forms  of  substation  management." 

Seed  distributions  have  been  made  in  three  or  four  of  the  more  Western  stations 
'  where  the  conditions  seem  to  demand  it  and  are  favorable  for  a  just  appreciation  of 
its  worth. 

Cooperation  is  urged  by  another,  who  says :  "  Not  that  all  can  agree,  but  that 
small  groups  of  workers  could  be  formed  where  the  conditions  were  favorable  to 
work  on  special  agreed  lines. 

This  station  is  desirous  ef  cooperating  and  I  believe  we  are  ready  to  cooperate 
with  some  others  in  dairy  work  and  pig-feeding." 

Another  says:  "We  are  endeavoring  here  to  do  such  work  as  will  promote  the 
agricultural  interests  of  our  own  State  and  at  the  same  time  contribute  as  much  as 
possible  to  the  advance  of  genuine  scientifi.c  investigation,"  and  another  speaks  of 
poor  soil,  much  depleted  by  long  cropping,  and  of  the  one  great  problem  of  how  to 
bring  it  up  and  use  better  animal  husbandry  with  diversified  products.  He  says : 
'•We  have  had  no  disaster  from  moving,  fire,  or  flood."  Several  others  have  met 
one  or  more  of  these  to  their  sorrow  and  temporary  disadvantage. 

Another  says  that  the  work  is  being  appreciated  more  each  year  by  the  farmers. 
Five  bulletins  a  year  are  issued.  In  another  instance  the  general  condition  of  the 
station  is  good.  Experiments  are  carried  on  at  six  substations  or  experiment  farms, 
five  conducted  with  and  one  without  irrigation.  The  superintendent  of  each  farm 
is  controlled  by  directions  sent  out  from  the  head  of  each  department  of  the  uni- 
versity. Plans  for  experiments  at  all  the  farms  are  recommended  to  the  experiment 
station  committee  of  the  board  of  trustees  by  the  station  council.  This  plan  insures 
uniformity  of  plan  and  purpose  at  all  substations  and  is  considered  advantageous. 
Efforts  are  to  be  made  to  establish  experiments  in  stock-breeding,  feeding,  dairy- 
ing, etc.,  at  each  farm,  because  of  the  prominence  of  stock-raising  as  an  industry. 

Another  says:  "The  station  force  is  extremely  active  and  we  have  on  hand  much 
more  material  than  we  can  publish  on  account  of  limited  funds.  The  field  covered 
by  the  station  has  become  extremely  extended  and  yet  we  see  many  problems  which 
need  to  be  investigated.  The  testing  of  varieties  and  field  experiments  have  not  so 
far  yielded  such  wide  results  as  have  those  which  have  been  conducted  in  buildings 
where  the  conditions  could  be  better  controlled  than  in  the  field."  We  agree  very 
fully  with  this  writer  and  know  that  experiments  of  the  latter  class  are  more  inter- 
esting to  the  worker  and  will  give  more  positive  results ;  yet  if  time  is  taken  and 
the  proper  checks  maintained,  and  further,  if  the  factor  of  "individuality"  or  "per- 
sonal equation  "  for  each  plat  be  properly  looked  after  and  as  far  as  possible  elim- 
inated, then  we  may  obtain  much  satisfaction  from  plat  experiments. 

In  closing  this  dissertation  I  wish  to  thank  those  who  have  responded  so  promptly 
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to  my  request  for  informntion  Avhicli  for  lack  of  time  lias  been  loosely  thrown  into 
groups.  The  tardy  ones  caused  some  delay  in  coiuinenciuj;-  tbe  -\voik.  Perhaps  they 
•were  too  busy  to  stop  ex])eriiuoiits  long  euough  to  reply  but  are  hero  and  will  give 
us  iu  person  what  they  have  failed  to  send. 

C.  L.  Ingersoll, 

Chairman, 

The  President.  If  there  is  no  objection  the  report  will  be  filed  with 
the  secretary.    ISText  is  the  report  from  the  section  on  botanj^ 

Mr.  Tkacy.  Prof.  Atkinson,  the  chairman,  owing  to  his  dnties  at 
Cornell,  where  he  has  gone  recently,  is  not  present,  and  has  asked  me 
to  read  his  paper. 

3Ir.  Tracy  then  read  the  report  of  Mr.  Atkinson  as  chairman  of  the 
section  on  botany,  as  follows: 

RErORT  OF  THE  SECTION   ON  BOTANY. 

Since  the  last  annual  report  Avas  presented  from  the  section  on  botany  before  this 
Association  the  force  of  botanical  workers  iu  the  experiment  stations  has  been 
increased  by  the  organization  of  departments  at  the  following  stations :  Arizona, 
Florida,  New  Mexico,  South  Dakota,  and  Texas,  the  officer  at  the  latter  station  being 
horticulturist  in  charge  of  botany. 

Several  changes  have  been  made  in  the  working  force.  At  the  Alabama  College 
Station,  G.  F.  Atkinson  retired  October  1, 1892.  At  the  Kansas  Station,  A.  S.  Hitch- 
cock was  appointed  January,  1892,  to  succeed  W.  A.  Kellerman.  In  Massachusetts, 
J.  E.  Humphrey  retires  January  1, 1893.  Iu  Michigan  the  station  work  has  been 
reorganized,  and  C.  F.  Wheeler  appointed  botanist.  At  the  New  York  Cornell  Uni- 
versity Experiment  Station,  W.  R.  Dudley  retires  to  acceiit  a  position  iu  Lelaud 
Stanford  University,  and  G.  F.  Atkinson,  of  Alabama,  has  been  appointed  crypto- 
gamic  botanist. 

At  several  stations  where  botanical  work  is  carried  on  there  is  no  regularly  ap- 
pointed botanist,  that  work  being  in  charge  of  the  horticulturist  or  entomologist. 
Since  botanical  work  has  come  to  my  notice  from  several  of  these  places  it  has  seemed 
best  to  include  it  in  the  report.  In  view  of  this  and  the  fact  that  several  of  the 
botanists  have  charge  also  of  entomology  or  horticulture,  or  are  given  the  titles 
mycologist  or  biologist,  the  official  title  is  placed  in  parenthesis  accompanying  each 
station's  work. 

Alabama :  P.  H.  Mell  (botanist  and  meteorologist,  has  charge  of  phanerogamic 
botany)  is  engaged  upon  a  study  of  the  economic  grasses  and  weeds  of  the  State, 
and  is  crossing  varieties  of  cotton.  Mr.  Atkinson  (biologist,  has  charge  of  plant 
pathology)  has  continued  his  studies  of  cotton  diseases,  has  discovered  a  new  damp- 
ing-off  fungus,  obtained  pure  cultures  of  Pammel's  ozonium  of  root  rot  of  cotton  in 
Texas,  and  is  studying  the  biology  of  the  organisms  which  cause  leguminous  root 
tubercles.*" 

Arizona  :  J.  W.  Tourney  is  making  observations  on  the  adaptability  of  the  native 
grasses,  trees,  and  shrubs  for  cultivation. 

Connecticut  {Xew  Haven)  :  W.  C.  Sturgis  is  studying  the  diseases  of  tobacco  and 
making  experiments  in  curing  tobacco  and  spraying  fruits  and  garden  crops.  He  is 
beginning  a  critical  study  of  the  Cribrariacere. 

Delaware:  F.D.Chester  (mycologist)  is  engaged  upon  studies  of  Monilia  fructi- 
gena;  diseases  of  watermelons,  muskmelons,  and  cucumbers,  and  the  winter  killing 
of  blackberries.    He  has  reached  premising  results  in  treatment  of  peach  rot. 

Florida:  P.  H.  Rolfs  (botanist  and  entomologist)  has  recently  entered  upon  his 
duties.  , 


*  For  cou+xunation  see  Cornell  University  Experiment  Station  in  this  report. 
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Illinois:  T.  J.  BiuTill  (botanist  and  liorticuUurist)  is  stndyiug  bacterial  diseases 
of  plants,  raspberry  rust,  monilia  of  plum,  and  economic  smuts. 

Indiana:  J.  C.  Arthur  (botanist)  is  investigating  tbe  normal  growth  of  the  potato, 
and  the  relation  of  ihe  number  of  eyes  of  a  tuber  or  part  of  a  tuber  to  the  number  of 
stocks  produced  and  to  the  yield.  He  is  also  studying  the  enzyme  in  seeds  of  wheat 
and  oats,  the  relation  of  green  seed  to  early  maturity,  and  wheat  smuts,  and  has 
devised  a  method  of  preventing  the  rust  and  bacterial  disease  of  carnations. 

Iowa:  L.  H.  Pammel  (botanist)  is  studying  the  life  history  of  Pcziz a  schleroiiorum, 
Bhizoctonia  heia?.  and  Cercospora  hcticola.  He  has  experimented  on  the  effect  of  fun- 
gicides upon  roots  and  germination  of  seeds,  crossing  of  cucurbits,  treatment  of 
plant  diseases,  and  is  at  work  on  the  chromogerm  bacteria  of  the  Ames  flora,  and 
anatomy  of  cucurbits, 

Kansas:  A.  S.  Hitchcock  (botanist)  is  experimentiug  with  fungicides  on  seeds  and 
studying  the  biology  of  weeds,  and  economic  Uredinete. 

Kentuclij:  H.  Garman  (entomologist  and  botanist)  is  engaged  upon  comparative 
study  of  foreign  plants, 

Maine:  F.  L,  Harvey  (botanist  and  entomologist)  is  making  collections  of  eco- 
nomic plants. 

Alassachusetts:  J.  E.  Humphrey  (vegetable  physiologist)  has  been  studying  black 
knot  of  plum,  a  violet  disease,  and  a  new  disease  of  cucumbers,  and  is  i)repariiig  a 
monograph  of  North  American  Saprolegniacete. 

Michigan:  C.  F.  Wheeler  is. consulting  botanist. 

Mississi2J2^i:  S.  M,  Tracy  (director  of  station)  is  making  a  botanical  survey  of  the 
State  and  working  on  the  Graminese,  Southern  tomato  blight,  and  a  new  disease  of 
the  grape. 

XehrasTca:  C.  E.  Bessey  (botanist)  is  making  jjn  exhaustive  study  of  native  trees 
and  shrubs,  and  native  and  cultivated  grasses,  and  is  at  work  on  diseases  of  the 
sugar  beet. 

New  Jersey:  B.  D.  Halsted  (botanist  and  horticulturist)  is  working  on  diseases  of 
the  cranberry,  rose,  violet,  and  hazel,  and  fungi  of  weeds,  and  experimenting  on 
treatment  of  celery  and  sweet  potato  diseases. 

Xew  Yorlv  "^(Cornell):  G.  F.  Atkinson  (cryptogamic  botanist)  is  engaged  upon  a 
study  of  winter  blight  of  tomatoes,  a  botrytis  disease  of  beans,  carnation  diseases, 
and  damping-off  fungi. 

Neiv  York  (Geneva):  S,  A.  Beach  (horticulturist)  is  studying  the  effect  of  copper 
compounds  in  soil  on  vegetation.  He  has  obtained  good  results  from  Bordeaux 
mixture  and  selection  of  seed  for  anthracnose  of  beans,  and  from  Bordeaux  mixture 
for  Septoria  on  chrysanthemums.  He  has  also  treated  apple  and  potato  scab,  rasp- 
berry anthracnose,  gooseberry  mildew,  strawberry  leaf-blight,  and  celery  diseases. 
He  has,  in  cooperation  with  D.  G.  Fairchild,  experimented  on  the  effect  of  rainfall 
on  pollination. 

Xeiv  Mexico:  E.  0.  Wooten  (botanist)  is  collecting  plants  for  a  herbarium. 

Xorth  Carolina:  G.  McCarthy  (botanist)  does  entomological  work,  is  engaged  in 
seed-testing  and  treatment  of  grape  and  tomato  diseases,  and  is  studying  bacteria 
of  nitrification. 

Xorth  Dakota:  H.  L.  BoUey  (botanist)  has  found  corrosive  sublimate  effective  in 
preventing  potato  scab ;  is  studying  the  fungus  of  deep  scab  of  potatoes,  making 
attempts  at  artificial  cultures  of  Uredinefe,  and  working  on  the  distribution  of  root 
tubercles  of  the  Leguminosete. 

Ohio:  Miss  F.  Detmers  (botanist)  is  collecting  the  rusts  (Uredinea-)  of  the  State. 

Oregon:  M.  Craig  (botanist)  is  at  work  on  weeds,  forage  plants,  and  plant  diseases. 

Pennsylvania :  W.  A.  Buckhout  (botanist)  does  entomological  work,  is  engaged  in 


*The  botanical  department  has  charge  of  the  experiment  station  work  in  botany, 
which  is  intrusted  to  the  cryptogamic  botanist. 
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iforestry  and  hybridization,  and  is  working  on  the  practical  side  of  potato  rot  and 
downy  mildew  of  the  grape. 

Ixhode  Island :  L.  F.  Kinney,  (horticulturist  and  acting  botanist)  has  reached  im- 
portant results  in  the  treatment  of  seed  potatoes  with  Bordeaux  mixture  to  prevent 
potato  scab.    He  is  also  treating  seeds. 

I  South  Dakota:  T.  A.  Williams  (botanist)  is  making  observations  on  forage  plants 
snited  to  varying  conditions  in  different  parts  of  the  State  and  studying  plum  pock- 
ets and  a  geranium  disease. 

Tennessee:  F.  Lamson  Scribner  (director  and  botanist)  has  published  a  list  of  the 
grasses  of  the  State  in  the  f>  rm  of  a  popular  edition,  to  be  followed  by  a  more  tech- 
nical one. 

Texas:  R.  H.  Price  (horticulturist)  does  entomological  work  and  is  engaged  in 
treatment  of  cotton  and  grape  diseases. 

Utah:  The  entomologist  acts  as  consulting  botanist. 

Virginia:  E.  A.  Smytlijr.,  lias  charge  of  i^lianerogamic  botany.  W.  B.  Alwood  (hor- 
ticulturist) is  engaged  in  studying  ap])le-leaf  diseases  and  experimenting  on  weak 
solutions  of  copper  salts  for  plant  diseases. 

Vermont:  L.  K.  Jones  (botanist)  has  made  a  test  of  the  comparative  value  of  a 
number  of  the  standard  fungicides  on  potato  rot  {Phytophothora  infesians). 

Wisconsin:  E.  S.  Goff  (horticulturist)  is  working  on  apple  scab  and  experimenting 
on  the  germination  of  seeds. 

In  looking  over  the  work  of  the  station  botanists  it  is  interesting  to  note  the  num- 
ber who  are  engaged  in  making  use  of  artificial  cultures  in  studying  the  life  histories 
of  i>arasitic  fungi.  Not  only  are  the  stations  through  this  work  constantly  making 
important  contributions  to  the  biology  of  many  obscure  and  little-known  organisms, 
but  they  are  making  known  many  facts  which  have  an  important  bearing  on  the 
treatment  of  the  diseases  produced  by  these  parasites.  The  different  habits  and 
api^earances  of  the  real  enemy  are  brought  to  light;  its  plans  of  attack  are  studied; 
proof  of  its  harmfulness  can  be  established  by  iuoculatiou,  and  known  causes  thus 
supplant  supposed  ones.  No  other  feature  of  botanical  work  at  the  experiment 
stations,  in  my  estimation,  is  doing  so  much  to  lay  the  permanent  foundations  for  a 
rational  economy  in  the  treatment  of  plant  diseases. 

The  best  work  of  this  kind  can  only  be  successfully  carried  out  with  the  aid  of 
expensive  modern  apparatus  appertaining  to  bacteriological  laboratories.  This  pro- 
vides the  trained  workmen  with  the  means  of  proceeding  rationally  and  accurately 
to  the  desired  end.  The  stations  which  at  the  present  writing  are  provided  with 
such  cultural^ apparatus  are  the  following: 

Alabama,  Connecticut  (Xew  HaA'en),  Delaware,  Illinois,  Indiana,  Iowa,  Kansas, 
Kentucky,  Massachusetts  (Amherst),  New  Jersey,  New  York  (Cornell),  New  York 
(Geneva),  North  Carolina,  North  Dakota. 

Several  workers  in  other  stations  feel  the  need  of  cultural  apjiaratus  in  their  work. 
It  is  hoped  that  another  year  will  find  them  provided  with  this  want. 

Steps  were  taken  to  determine  the  number  of  volumes  in  station  libraries  relating 
to  botany,  accessible  to  the  workers.  Sufficient  data  were  not  received  to  incorpo- 
rate anything  more  than  a  general  statement  in  this  report  to  the  effect  that  several 
of  the  stations,  even  those  remote  from  the  larger  seats  of  learning,  are  building  up 
surprisingly  large  and  valuable  libraries  and  herbariea. 

Respectfully  submitted. 

George  F.  Atkinsox, 

Chairman. 

The  President.  If  there  is  no  objection  the  report  will  be  filed  with 
the  secretary.   Xext  is  the  report  from  the  section  on  chemistry. 

Mr.  ScoveTi,  chairman  of  the  section  on  chemistry,  presented  the  fol- 
lowing report ; 
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REPORT  OF  THE  SECTIOX  OX  CHEMISTRY. 

Early  in  September  a  circular  letter  was  addressed  to  the  chemists  of  the  agri- 
ciilturnl  colleges  and  experiment  stations,  asking  for  a  hricf  report  of  the  chemical 
Avork  completed  or  nnder  way  since  the  last  meeting  of  this  Association.  To  this 
letter  twenty-three  replies  were  received.  It  is  evident  from  these  replies 
that  the  chemists,  taken  as  a  body,  ;ire  considering  many  subjects  covering  the 
held,  from  mere  detective  Avork  to  ])urely  scientific  investigations.  Some  forty 
different  subjects  are  reported  as  having  been  considered.  I  would  trespnss  beyond 
my  allotted  time  were  I  to  consider  these  various  subjects  separately,  or  even  give 
the  brief  synopses  of  the  reports  received,  which  I  have  had  compiled,  and  which  iire 
appended  to  this  report. 

Like  my  predecessor,  I  have  endeavored  to  classify  the  various  subjects  consid- 
ered, and  for  this  purpose  have  adopted  in  the  main  his  admirable  scheme  of  classi- 
fication. I  have  classified  the  subjects,  therefor*^,  under  the  following  principal 
heads:  (1)  Detective  duty;  (2)  work  directly  related  to  farm  management;  (3)  work 
having  in  view  the  imxn'ovement  of  processes  or  the  development  of  agricultural 
manufactures;  (4)  work  of  a  more  strictly  scientific  nature.  Most  of  the  work 
reported  falls  under  one  or  more  of  these  classes.  It  is  not  always  easy,  however,  to 
tell  under  Avhich  one  some  of  tlie  work  should  come,  as  some  reporters  give  the  mere 
facts  without  giving  the  purposes  of  the  work.  Take,  for  instance,  the  analysis  of 
feeding-stufl;s.  A  number  report  having  made  such  analyses,  Avithout  stating 
whether  it  was  for  the  purpose  of  gi\  ing  the  farmers  information  as  to  tiie  purity 
or  whether  it  Avas  done  in  connection  with  feeding-experiments.  Again,  soil  analysis 
might  be  mere  routine  work,  or  it  might  be  an  exhaustive  investigation  which  more 
probably  would  come  under  scientific  investigations.  In  the  nuiin,  howcA'er,  the 
reporters  have  not  only  outlined  the  work,  but  haA-^e  explained  sufficiently  to 
readily  classify  it. 

(1)  Detective  duty. — DetectiA^e  duty  or  routine  work  undertaken  to  protect  the 
farmer  against  fraudulent  jiracliccs  in  the  business  Avorld.  Under  this  class  is  placed 
the  routine  work  of  fertilizer  analysis  Avhen  made  for  the  x>urpose  of  verifying  for 
farmers  the  statements  of  dealers,  or  for  the  discoA'ery  or  prevention  of  fraud,  either 
Avith  or  without  fertilizer  control;  also  the  examination  of  feeding  stuffs,  dairy 
products,  and  other  materials  for  adulteration. 

(a)  Fertilizer  analj^ses:  ElcA^en  stations  report  work  under  fertilizer  analyses^ 
eight  assuming  fertilizer  control.  It  is  evident,  hoAvcA^er,  that  some  of  the  stations 
reporting  did  not  incorporate  fertilizer  control  work,  assuming,  undoubtedly,  that 
such  Avork  was  not  a  matter  of  consideration  here,  as  the  funds  for  such  Avork  come 
from  the  State  or  from  fees.  [The  analysis  of  fertilizers  to  detect  fraudulent  practice 
seems  to  be  generally  undertaken  by  those  stations  Avhich  are  in  the  fertilizer  belt.] 
None  of  the  stations  report  that  the  fertilizer  Avork  prevents  more  important  and  at 
least  more  interesting  Avork  being  done.  One  station  distinctly  states  that  the 
fertilizer  control  Avork  is  a  source  of  revenue  Avhich  materially  aids  it  in  other  work. 

(b)  Feeding  stuffs:  ]3ut  one  station  reports  the  analysis  of  feeding  stutfs  with  the 
object  in  Anew  of  detecting  adulterations. 

(c)  Adulterations  of  dairy  products :  Tavo  stations  report  that  they  are  doing  work 
for  dairy  commissioners  in  the  analyses  of  butter,  etc. 

(d)  Detection  of  poison:  One  station  reports  a  case  of  poison  maliciously  given  to 
cows. 

(2)  Woric  dirccthj  related  to  farm  management. — This  includes  a  large  amount  of 
chemical  work  carried  on  for  the  purpose  of  determining  or  practically  demonstrat- 
ing for  the  farmer  the  best  methods  of  carrying  out  farm  operations,  including  such 
Avork  as  soil  tests  of  fertilizers,  feeding  stuffs,  the  test  of  milch  cows  and  dairy  breeds, 
the  preservation  of  manures,  utilization  of  Avaste  products,  etc.  All  the  chemists 
replying  report  Avork  under  this  head  as  follows: 
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(a)  Soil  tests  with  ioitili/ers :  Seven  stations  have  been  devoting  some  of  their 
time  to  the  chemical  work  in  soil  tests  witli  the  commercial  fertilizers. 

(b)  Feeding  experiments:  Fonr  stations  report  work  in  feeding  experiments. 

(c)  Comitosition  of  plants :  Thirteen  stations  are  at  work  on  the  analyses  of  plants. 
Some  of  them  are  doing  far  more  tlian  the  mere  rontinr  analyses.  They  are  stndy- 
ing  in<lividual  phints.  When  such  is  the  case  they  ah'  also  given  credit  for  work 
under  the  fourtli  general  class. 

((if)  Analyses  of  plants  at  different  stages  of  growth  has  occupied  the  attention  of 
four  chemists  r«-porting. 

(c)  Analyses  of  newly  introduced  plants:  The  analyses  of  plants  newly  introduced 
Avhen  considered  locally  has  been  undertaken  by  four  chemists. 

(/)  Test  of  milch  cows  and  dairy  breeds:  Eight  stations  have  l\ad  this  topic  under 
consi<leration.  Sonu'  arc;  at  work  making  a  comparative  test  of  dairy  breeds,  others 
are  analyzing  the  milk  of  individual  cows  for  the  purpose  of  studying  the  composi- 
tion in  relation  to  feeding  exiici  iun  nts  or  for  an  object  lesson  to  the  farmer,  showing 
him  the  necessity  of  weeding  out  the  cows  in  the  dairy  which  do  not  pay  for  their 
keeping. 

{g)  Analyses  of  manures,  waste  products,  etc. :  Eleven  stations  are  giving  their 
attention  to  the  analysis  of  manures,  Avaste  products,  etc.,  some  of  them  devoting 
considerable  attention  to  this,  both  as  a  matter  of  illustration  and  for  the  purpose 
of  determining  to  what  extent  the  waste  materials  on  the  farm  and  in  the  lactories 
can  be  utilized  in  restoring  the  fertility  of  our  soils. 

(/*)  Soil  and  water  analyses:  Twelve  stations  are  at  work  on  the  analysis  of  soils 
or  waters,  or  both.  Some  few  of  the  stations  are  giving  a  great  deal  of  attention 
to  this  topic,  and  alkali  soils  and  irrigation  waters  have  been  very  generally  con- 
sidered by  our  Western  stations. 

(3)  Work  having  ui  view  the  improvement  of  processes  or  the  (levc1o2)ment  of  agricultural 
manufactures. — Under  this  class  may  properly  come  much  of  the  chemical  work  in 
our  creameries  and  sugarhouses,  and  also  the  study  of  tlie  sugar  beet,  sorghum, 
and  cane  as  to  their  content,  tlic  object  being  to  develop  an  industry. 

(a)  Test  of  plants  for  sugar:  Nine  of  our  stations  liave  been  study  iug  the  sugar  beet 
or  the  sorghum  plant,  some  stations  giving  considerable  attention  to  the  sugar  beet. 

(b)  Dairy  problems :  Seven  stations  report  Avork  under  this  topic.  It  is  impos- 
sible in  some  instances  to  tell  whether  the  work  properly  comes  under  this  class  or 
under  detective  duty,  as  the  analysis  of  milk  for  (ircameries,  etc.  Some  few  of  tlie 
stations  are  entering  exteusively  into  the  chemical  problems  involved. 

(c)  Milling:  One  station  reports  a  study  of  milling  jiroducts. 

(4)  Work  of  a  more  strictly  scientific  nature. — Under  this  head  msLX  be  placed  the 
comparative  study  of  soils,  plants,  and  foods;  analyses  for  the  purpose  of  studying 
plant  physiology  and  nutrition;  digestion  experiments;  a  study  of  the  food  of  man; 
and  studies  of  chemical  methods  and  apparatus,  the  object  being  the  improvement  of 
methods  for  the  sake  of  accuracy,  saving  of  time  and  couvenicnce,or  for  the  develop- 
ment of  methods  and  invention  of  api)aratus  in  original  investigations.  At  least 
three  stations  are  taking  up  the  soil  question.  Three  stations  are  studying  the  to- 
bacco plant  and  as  many  are  at  v/ork  on  the  cotton  plant.  The  loss  of  nitrogen  in 
the  development  of  i^lants  has  been  considered  by  one  station.  A  number  of  stations 
are  at  work  in  or  arranging  to  undertake  digestion  experiments.  Thirteen  of  the 
stations  reporting  have  been  to  a  greater  or  less  extent  studying  chemical  methods 
and  apparatus. 

'^rom  the  reports  it  is  to  be  clearly  seen  that  while  the  chemical  work  of  our  sta- 
is  to  a  great  extent  lias  been,  and  probably  w  ill  continue  to  be,  of  a  routine  nature, 
{value  of  which  should  not  be  underestimated,  nevertheless  considerable  work  of 
[gher  nature  is  being  undertaken  or  contemplated  in  the  near  future.  The  thor- 
ih  equipment  of  many  of  our  stations  and  the  additional  force  being  employed 
|es  an  opportunity  for  a  more  thorough  and  systematic  study  of  chemical  problems. 
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The  time  and  attention  given  to  eheniical  methods  hy  nearly  all  our  stations,  as 
evinced  by  the  work  reported  to  the  Association  of  Official  Agricultural  Chemists, 
is  indicative  of  progr.  ss.  -  When  Ave  consider  that  nearly  all  of  our  stations  have 
been  organized  in  the  past  few  years,  that  many  of  our  -wtirkers  were  necessarily 
inexperienced  in  practical  work,  we  can  hut  Avonder  at  the  work  accomplished  and 
the  accuracy  of  the  results  obtained.  I  feel  it  but  justice  to  say  that  much  of  this 
credit  is  due  to  the  Association  of  Official  Agricultural  Chemists.  The  uniformity 
of  methods — methods  tried  by  the  crucial  tests  of  experience,  a  great  saving  of  time 
by  the  use  of  such  methods,  the  shortening  of  the  work  of  our  chemical  engineers  by 
tunneling  through  rather  than  going  around  obstacles — have  enabled  our  stations  to 
do  much  thorough,  accurate,  and  comjiarable  work,  which  never  could  have  had  the 
value  it  has  save  for  the  training  and  assistance  our  chemists  have  had  in  and  by  our 
Association  of  Official  Agricultural  Chemists. 

AP.STJIACTS  OF  REPORTS  FROM  STATION  CHEMISTS  TO  THE  CHEMICAL  SECTION. 

C.  B.  Collingwood,  of  the  Arizona  Station,  reports  that  their  chemical  work  has 
been  (1)  a  study  of  the  character  of  water  used  for  irrigation  and  its  effect  on  the  soil 
and  on  plant  growth;  (2)  the  character  of  the  soluble  material  in  the  soil  and  the  ef- 
fect which  water  will  have  on  it;  (3)  best  methods  of  curing  alkali  soils;  (4)  investi- 
gations as  to  the  per  cent  of  tannin  in  canaigre.  Canaigre  is  a  Rumex  indigenous  to 
the  arid  region,  which  contains  in  the  green  root  about  10  per  cent  of  tannin.  By 
cultivation  for  one  year  it  is  found  that  the  same  amount  or  sometimes  more  tannic 
acid  will  be  formed.  So  far  the  chemical  work  of  the  station  has  been  along  the 
line  of  analysis  of  waters,  soils,  and  native  plants,  which  may  become  of  economical 
importance. 

G.  L.  Teller,  of  the  Arkansas  Station,  summarizes  their  work  as  follows:  (1)  The 
study  of  methods  of  analysis  in  connection  with  the  Association  of  Official  Agricul- 
tural Chemists;  (2)  a  study  of  the  loss  of  nitrogen  during  the  growth  of  certain 
plants;  (3)  the  study  of  the  composition  of  the  cowpea  in  the  difterent  stages  of  its 
development;  (4)  compilation  of  other  experiments  in  agricultural  chemistry,  pub- 
lished in  Bulletin  No.  19. 

D.  O'Briue,  of  the  Colorado  Station,  reports  work  in  the  following  lines:  (1)  Ma- 
nure; (2)  the  loco  question;  (3)  milk,  sugar-beet,  and  soil  analyses. 

E.  H.  Jenkins,  of  the  Connecticut  State  Station,  reports  of  the  chemical  work  of 
the  station,  aside  from  the  routine  of  fertilizer  control,  fodder  analyses,  milk  tests, 
and  the  assistance  rendered  to  creameries  in  introducing  a  system  of  milk-testing: 
''We  have  studied  somewhat  methods  of  cheese  analysis.  Our  chief  work,  perhaps, 
has  been  the  inauguration  of  experiments  designed  to  extend  over  a  term  of  years  to 
test  the  effect  of  fertilizers  on  the  quantity  and  especially  the  quality  of  the  Con- 
necticut wrapper  leaf  tobacco,  the  final  judgment  of  quality  to  be  made  after  the 
leaf  has  gone  through  the  fermentation  and  is  ready  for  the  cigar  manufacturer." 

Mr.  C.  D.  W^oods,  of  the  Connecticut  Storrs  Station,  reports  that  the  principal 
chemical  work  of  the  station  during  the  last  year  has  been:  (1)  Routine  analysis  in 
connection  with  the  study  of  the  food  of  man;  (2)  feeding  experiments  with  ani- 
mals; (3)  the  analysis  of  crops  grown  in  field  experiments. 

E.  H.  Farringtou,  of  the  Illinois  Station,  says:  "The  chemical  work  of  this  sta- 
tion for  the  past  year  has  been  mostly  on  the  analysis  of  milk,  sugar  beets,  soil,  and 
feeding  stufts.  I  am  making  some  investigations  of  Grandeau's  method  of  estimat- 
ing mature  noire  in  soils;  also  observations  on  the  soil  moisture  in  the  first  0  inches 
of  corn  land  throughout  the  season."  Dr.  Farrington  rejiorts  that  he  is  C  ^rat- 
siderable  work  under  the  topic  of  developing  analytical  methods,  especia  ^'^^Uicli 
ing  stuffs  and  the  use  of  improved  apparatus.  He  is  using  a  1 -horse  y  ^'x'^ds, 
trical  motor  for  running  a-  Babcock  milk-tester;  also  an  automatic  "  ^  l^^ists 
measuring  the  acid  in  milk-testing,  and  reports  that  it  has  proved  to  1  ^^"S 
practical  when  properly  constructed,  6*^' 
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II.  A.  Huston,  of  tiio  Indiana  Station,  reports  that  they  have  been  onga«:;o(T  npoii 
\vv)rk  with  phosi)ljoric  acid  and  sulphate  of  alaniina  on  corn,  iieid  experiments  on 
the  forms  of  nitroi^eu  for  wheat,  improvement  of  tlic  so-ealhHl  boi>ns  soils — both 
Held  and  laboratory  work — rate  of  souring  milk  under  dill'crent  conditions  of  set- 
Mug  and  examination  of  butters  i)roduced,  feeding  and  fertilizer  value  of  pursaline, 
the  study  of  chemical  methods,  and  other  miscellaneous  matters. 

G.  E.  Patrick,  of  the  Iowa  Station,  reports  for  the  chemical  work  of  his  station 
as  follows:  (1)  Etfect  of  feed  upon  quality  of  milk;  (2)  sugar  beets  in  Iowa;  (3) 
sweet  vs.  sour  cream  butter;  (4)  chemical  work  in  calf-feeding  experiments;  (5) 
soiliun"  experiments;  (G)  feeding  beets  and  potatoes  for  butter;  (7)  soil  analyses. 

Ill  the  chemical  laboratory  of  the  Kentucky  Station  work  has  been  carried  on  in 
the  following  lines:  (1)  Daily  tests  of  milk  in  connection  with  a  feeding  experi- 
ment for  butter  fat  as  well  as  for  comparing  the  milk  of  dift'ereut  cows,  analysis  of 
butter  in  connection  with  the  above  experiment,  analysis  of  feeding  stuffs  in 
connection  with  the  above  feeding  experiment  and  also  for  farmers;  (2)  tests 
of  sugar  or  varieties  of  cane  grown  at  the  station;  (3)  analysis  of  potable  and 
mineral  waters,  marls,  and  soils ;  (4)  examination  of  miscellaneous  materials  sent  in 
by  farmers  and  others;  (5)  examination  for  poison  in  viscera  of  a  number  of  cattle 
(the  results  of  this  work  aided  in  the  conviction  of  one  person  for  cattle  poisoning) ; 
(G)  determination  of  specitic  gravity  of  all  the  varieties  of  potatoes  raised  at  the 
farm,  with  a  few  determinations  of  dry  matter  in  the  same;  (7)  work  on  methods  of 
analysis  in  connection  with  the  Association  of  Ofidcial  Agricultural  Chemists,  and 
analysis  of  a  number  of  honeys;  (8)  the  whole  of  the  work  of  the  State  fertilizer 
control,  besides  the  analyses  of  several  grasses  grow^n  at  the  station,  is  now  in  prog- 
ress. 

H.  J.  Patterson,  of  the  Maryland  Station,  reports  that  the  work  of  the  chemical 
department  has  been  chiefly  with  the  tobacco  plant  on  (1)  the  eftect  of  fertilizers 
on  the  comi^osition  of  the  ash  and  burning  qualities;  (2)  the  etiect  of  dilferent 
methods  of  curing  on  the  organic  constituents;  (3)  fodder  work  in  connection  Avith 
the  feeding  and  digestion  experiments;  (4)  analyses  of  marls,  limestones,  and  fer- 
tilizers used  in  experiments. 

C.  A.  Goessmann,  of  the  Massachusetts  State  Station,  reports  that  the  lines  of 
chemical  work  have  been  (1)  analysis  of  licensed  fertilizers;  (2)  analysis  of  com- 
mercial fertilizers  or  manurial  substances;  (3)  anal^'sis  of  agricultural  chemicals,  a 
refuse  material  used  for  fertilizing  purposes;  (4)  analysis  of  fodder  articles;  (5) 
analysis  of  water;  (6)  analysis  of  butter  and  butter-fat  substances  for  the  Massachu- 
setts State  dairy  bureau;  (7)  investigations  on  the  etfect  of  the  application  of  dif- 
ferent fertilizers  on  the  condition  of  plants. 

H.  Snyder,  of  the  Minnesota  Station,  reports  that  work  in  the  chemical  laboratory 
of  the  station  has  been  under  the  following  lines  :  (1)  in  dair^'ing,  the  manufacture  -'f 
cheese  from  milks  rich  and  poor  in  fats,  the  incorporation  of  cream  into  cheeks, 
losses  in  cheese-making,  artificial  curing  of  cheese,  and  the  development  of  a ci*^!  in 
cheese-making.  (2)  Digestive  experiments  with  milch  cows— pea  silage  and  wheat 
bran;  with  pigs — barley,  barley  and  shorts,  corn,  corn  and  shorts,  bran,  pea'')  etc. 
In  these  latter  experiments  complete  analysis  has  been  made  of  the  food  and  in  the 
case  of  the  cows  the  milk  also.  (3)  Analysis  of  the  beets  grown  by  farmers  in  the  dif- 
ferent parts  of  the  State,  and  tests  of  varieties  of  beets  and  sorghum.  (4)  The  com- 
position of  the  wheat  plant  in  its  different  stages  of  growth,  and  the  a  nalysis  of 
difterent  grains  of  wheat  and  all  the  milled  products  from  the  same.  (,">)  Analysis 
of  the  main  fodder  and  grain  crops  of  the  State.  (6)  Soil  collection  an^d  analyses. 
(7)  Analysis  of  water  and  milk  samples  sent  by  farmers,  and  other  riiiscellaneous 
work. 

W.  L.  Hutchinson,  of  the  Mississippi  Station,  reports  that  the  cher-nical  work  for 
the  station  during  the  past  year  has  been  on  grasses,  marls,  water,  cotton  plants, 
and  milk. 

F:  W.  Morse,  of  the  New  Hampshire  Station,  reports  that  the  wo  rk  pursued  in  the 
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cUcniieal  laboratory  of  tlie  station  has  beeu  (1)  a  study  of  tlie  effect  of  feeding  npoii 
the  composition  of  butter  fat;  (2)  investigation  of  maple  sap,  sirup,  and  sugar  witii 
reference  to  the  season;  (3)  composition  of  fodder  corn  with  reference  to  the  amount 
of  seed  per  acre  and  the  investigation  of  nitrogen-free  extract  in  the  same;  (4)  de- 
velopment of  analytical  methods. 

New. Jersey  has  been  at  work  on  (1)  analyses  of  commercial  fertilizers.  (2)  Analysi  -  of 
fertilizing  materials,  manures,  waste  products,  etc.,  (a)  for  the  purpose  of  giving  exact 
information  as  to  their  character  and  composition ;  (h)  to  indicate  economical  methods 
of  buying  and  using.  (3)  Analyses  of  farm  crops,  («)  to  determine  the  character  aud 
value  of  newly  introduced  plants ;  (h)  to  determine  the  effect  upon  the  composition  of 
potatoes  and  sweet  potatoes,  of  the  use  of  different  kinds,  forms,  and  qualities  of  plants 
and  qualities  of  plant  food.  (4)  The  study  of  chemical  methods.  Wehavetried  the  Gun- 
ning method  for  the  determination  of  nitrogen  both  in  the  presence  and  absence  of 
nitrates;  the  Ulsch  for  nitrogen  and  nitrates;  modifications  of  the  ofificial  method 
for  the  determination  of  potash;  and  the  drying  of  fats  in  air  and  hydrogen  after 
extracting  according  to  the  official  method. 

A.  Goss,  of  the  NeAV  Mexico  Station,  reports  that  the  chair  of  chemistry  of  the  New 
Mexico  College  of  Agriculture  and  position  of  chemist  to  the  station  have  only  lately 
been  created,  and  he  has  no  work  to  report. 

H.  B.  Battle,  of  the  North  Carolina  Station,  gives  the  following  synopsis  of  the 
chemical  work  done  by  the  station:  (1)  Analysis  of  commercial  fertilizers ;  (2)  in- 
vestigations in  connection  with  the  analysis  of  cotton  seed  and  cotton-seed  meal; 
(3)  analysis  of  marls  and  liiuustoues — work  in  connection  with  the  development  of 
analytical  methods  for  the  Association  of  Official  Agricultural  Chemists;  (4)  identi- 
fication of  ores,  minerals,  etc. ;  (5)  iron  ores;  (6)  mineral  waters;  (7)  investigations 
with  tobacco  with  reference  to  composition;  (8)  study  of  the  comj)Osition  of  native 
and  wild  grasses  and  various  feeding  stuffs;  (9)  digestion  experiments;  (10)  study 
of  sorghum  as  to  its  sugar  content. 

G.  L.  Holter,  of  the  Oklahoma  Station,  reports  that  the  station  has  just  been 
organized  and  that  he  has  no  work  to  report. 

G.  W.  Shaw,  of  the  Oregon  Station,  reports  that  the  Oregon  Station  has  been  con- 
fined to  two  lines:  (1)  Work  on  the  sugar  beet;  (2)  an  investigation  of  the  Oregon 
soils. 

H.  J.  Wheeler,  of  the  Rhode  Island  Station,  reports  that  the  chemical  work  of  his 
station  during  the  year  embraces  the  analyses  of  commercial  fertilizers,  factory  re- 
fuse of  agricultural  value,  fodders,  well  and  spring  waters,  and  a  systematic  analysis 
,of  the  alga?  which  appears  on  the  Rhode  Island  coast,  with  si)ecial  reference  to  their 
^fertilizing  qualities. 

N  M.  B.  Hardin,  of  the  South  Carolina  Station,  reports  the  chemical  work  of  the 
Cle.msou  Agricultural  College  as  being  confined  to  (1)  the  analyses  of  feeding  stuffs, 
sug{^(vr  beets  and  fertilizers;  (2)  an  examination  into  the  character  of  phosphoric  acid 
in  CO'  tton-seed  meal  and  the  ratio  of  available  to  the  total  phosphoric  acid,  and  of  the 
water\  soluble  to  the  total  potash  in  such  meal.  Analyses  of  official  samples  of  com- 
mcrcia\l  fertilizers  have  also  been  made  at  the  South  Carolina  station. 

C.  W.  ^.Dabney,  of  the  Tennessee  Station,  reports  the  chemical  work  done  by  the 
station:  We  have  completed  and  published  a  bulletin  on  the  cotton  plant.  This 
is  a  chemical  study  of  the  cotton  plant  and  all  its  parts  and  all  tho  products  of  the 
cotton-seedV  industry.  We  have  also  analyzed  a  number  of  feeding  stulfs,  samples 
of  milk,  butter,  etc.  Most  of  our  time  work  has  been  given  to  a  systematic  study 
of  the  soils  of  Tennessee.  The  soils  of  East  Tennessee  have  been  completed,  aud  we 
are  now  at  wOrk  uj)on  the  soils  of  other  sections  of  the  State.  The  station  also 
makes  the  analyses  for  the  State  bureau  of  agriculture  in  connection  with  the  fer- 
tilizer control."  \ 

H.  H.  Harrington,  of  the  Texas  Station,  reports  the  study  of  grasses  and  forage 
crops.  The  soils  df  the  State  have  been  given  attention  by  this  station  and  they  are 
just  beginning  to  f';tudy  aninial  foods  under  special  conditions. 
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J.  L.  Hills,  of  the  Vermont  Station,  reports  that  the  work  of  the  chemical  depart 
ment  is  largely  in  connection  with  the  dairy,  and  has  covered  ahont  three  thousam^ 
analytical  sainjdes  of  dairy  prodncts;  also  with  the  mannfactnre  of  maple  sngar  and 
sirnps,  and  fertilizer  control;  together  with  fodder  analyses  in  connection  with 
feeding  experiments,  and  the  stndy  of  analytical  methods. 

R.  J.  Davidson,  of  the  Virginia  Station,  reports  the  analysis  of  feeding  stufls,  fer- 
tilizers, and  marls,  and  a  special  chemical  stndy  of  the  tobacco  plant. 

E.  Slossou,  of  the  Wyoming  Station,  reports  that  the  chemical  work  of  the  sta- 
tion hiis  been  on  the  following  lines:  (1)  analysis  of  sugar  beets;  (2)  analysis  of 
soils;  (3)  analysis  of  mineral  waters  of  the  State;  (4)  analysis  of  native  and  culti- 
vated grasses. 

M.  A.  SCOVELL, 

,  Chairman. 

The  President.  If  there  is  no  objection  the  report  will  be  filed  with 
the  secretary.    Xext  is  the  report  of  the  section  on  entomology. 

Mr.  OsBORN.  Prof.  Brnner  is  not  present  but  has  sent  me  his  report, 
with  the  request  that  I  present  it  to  the  association.    It  is  as  follows: 

Report  or  the  Sectiox  ox  Entomology. 

"While  there  is  still  a  certain  amount  of  ridicule  entertained  for  the  "bug  catcher  " 
or  entomologist,  this  feeling  of  apparent  disgust  on  the  part  of  the  general  public 
for  himself  and  his  "  pets  is  rapidly  disappearing.  Consequently  it  has  even  been 
acknowledged,  in  a  qniet  sort  of  way,  that  some  of  these  misguided  mortals  are 
harmless  fellows.  It  has  also  been  asserted  on  one  or  two  occasions  that  they  are 
not ''bad;''  when  everything  is  taken  into  consideration,  they  do  not  dilier  very 
much  from  other  people.    But — well,  no  matter. 

There  has  been  no  great  change  in  the  personnel  of  the  entomological  workers  in. 
the  stations  and  colleges  during  the  past  year;  hence  it  has  been  thouglit  best  not  to 
repeat  the  report  of  a  year  ago  and  that  of  two  years  ago.  We  have  had  reports  on 
the  work  being  done  by  different  members  of  the  society  of  station  and  college  eco- 
nomic entomologists  from  year  to  year.  This  year,  therefore,  I  thought  it  might  be 
well  to  digress  a  little  from  the  custom  of  the  past  and  report  on  the  equipment  of 
the  various  institutions  for  this  work.  I  accordingly  sent  out  personal  letters  to  all 
of  the  working  entomologists  of  the  society,  asking  for  concise  statements  respecting 
the  equipment  of  the  departments  under  their  respective  charge.  These  letters 
were  replied  to  by  a  number  of  the  entomologists  addressed,  but  others  have  thus 
far  paid  no  attention  to  them. 

.Judging  from  the  reports  received,  the  different  institutions  in  the  East  are 
apparently'  much  better  equipped  for  entomological  vrork,  both  as  to  reference  libra- 
ries and  apparatus  with  which  to  work,  than  are  those  in  the  West.  They  are  also 
provided  with  more  and  better  room  than  we  in  the  western  part  of  the  country  can 
boast  of.  This,  when  we  take  into  consideration  the  fact  that  the  East  also  con- 
tains most  of  the  large  reference  libraries  of  the  countrj-,  does  not  speak  well  for  the 
institutions  of  the  West.  True,  there  are  extenuating  circumstances  which  should 
be  taken  into  consideration  before  we  criticise  too  severely.  The  Eastern  States 
have  been  settled  much  longer  and  are  more  thickly  populated.  The  insect  ]iests 
have  also  had  more  time  to  increase  and  become  spread  over  that  region  than  they 
have  had  in  the  West.  On  the  other  hand  we  in  the  new  West  transact  our  .agri- 
cultural business  on  a  much  larger  scale  than  do  our  Eastern  friends.  Our  insect 
pests,  while  perhaj^s  fewer  in  number  of  species,  are  greater  in  number  of  indi- 
viduals of  each  species.  These  must  be  handled  over  hundreds  of  acres,  whereas  in 
the  East  they  are  dealt  with  on  only  a  few  acres. 

'  Of  the  thirty-odd  workers  the  country  over,  it  w^ill  be  seen  from  a  perusal  of  tho 
following  reports  that  a  number  of  them  are  provided  wit-h  special  buildings  or 
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inHi'.clarlrH.  willi  }|;^('^^nIl()llN(^  Jiil.JM'lmuHd.H.  in  wliich  io  cany  on  Mwir  iiivcsJii^jitions. 
(KIh-ih  ol  oiir  iiiinilxM-  iiio  willioiil,  Mkimo  jmcIh.  Soino  jir(<  HnppliiMl  with  Miiiph' imcmuh 
lor  ItoMi  licid  )in<l  laltoiMlory  ^'xpoiinu^nliit.ion  Ji;;iiiiis(,  i\w  insrcil,  jh-hLs  of  tlu-ir  w- 
Nprctivo  l(H',nlil,ioH,  vvliilr  oIIkmh  hav(^  hnnlly  JinyUuiiK- in  (lio  Hliup(i  of  1  lics(5  ai«l,s, 
an<l  Nran•^^ly  nlol-(^  Minn  Mm'  Unns  spaco  in  ono  r.oiiKM-  of  ii.  sni.ill  room  willi  wliicli  to 
atl.ack  Mici  IkksI,  ol"  inHCdt  (^n(lmi<^H  wliic-li  (.In^y  aro  Kiipposid  (o  conl.rol. 

Ah  wonid  n.'itnrally  bo  HnppoNod,  Uio  vvorkorH  who  jiro  b<',sj,  o<|nippc(l  iind  al,  Hu^ 
Haino  tiuKt  well  Hiipporti^l  by  Un»  jfovorniiiK  boards  of  thoir  iN^HjuH'ti vo  iiiNtitntions, 
hnvo  Ihwu  and  aro  now  doin^  ih(>  hmi  work.  Kcojioniic.  4'nton»ob)o  v  doos  not  nu'jin 
th«^  nioro  jrathorinj;  and  pinning- away  in  boxrN  ofn,  nnnibcr  of  niiHct^liiiiioonH  insrcts, 
as  nnuiy  p<M>phi  Hi^oni  to  think,  nor  (b»  any  of  Ifho  workcrN  who  li.ivc  boon  (Mii-jincd 
to  (ill  th(>N(^  p«»sitionM  vviHh  lo  nnikt5Hn«di  th(^i^  trn.st. 

Whal.  wo  uiH\i\  iiN  work(^rs  who  ar(^  oxpoctojl  to  ac.r(>n\pli,sh  mnch  in  ocoMoniic  ento- 
mology, iw  Ihr  lollowinj;  4>t|nipmont:  (1)  (iood  and  ampio  room  to  work  in;  (2)  first- 
v.lm»  rotrnMico  libnirii's  and  (MdioctionM  of  typicjil  NpocimcMiM,  nh)njMr  with  snlliicicnt 
apparatiiH  in  th^^  Hhllp(^  of  bn^ctling-  ('a<><'s,  JitrH,  mi<*roH<'op('s,  ramorMS,  drawini; 
t(ndH,  n^at«^ria.lN,  t\U'.',  {'A)  mil(•hin(^ry  lor  tlic^  applidiition  of  inH(H'.ti<'.id(').s  in  laborjitory 
ami  lirbl;  (1)  Hnlllciont  appropriations  to  onjibb^  us  to  cnrry  on  onr  cxpcrinuMil.il 
work  with  inH(^(•lici<b^H  aiid  otlnir  mrlhodsof  ins(>ct  rontr<d  on  a  Hnflli<'iontly  bro:id 
Hvi\U\  to  insnro  Hn^•,(■^^sM.  Withont  snpport  oC  this  Ivind  it  is  wron;?  to  ox^xuft  the 
workers  in  ot  onomic  ontonndogy  to  ai<'('.()m])lish  j^roat  rcsnlts.  (livo  us  an  oppor- 
tunity to  prov<^nt  th<^  gr^^at  annnal  loss^^s  snstninod  by  tho  aj»ri(!ultural  and  othtM- 
inlorosts  ofthci  country  from  I  hc  rav!»|»(\s  of  d(^pr(^(hlting•  ins«'c,(s,  and  wo  will  do  onr 
utmost  to  UMH'il  this  donuind. 

Stiuulino  al,  th«^  luMid  of  the  twonomic  ^^ntomoh),l;i(•!ll  work  of  tho  country  is  the 
Division  of  l'lnt(un(do.iry  th(>  II.  S.  I )epartm(M»t  of  A.i«riciiltur(>.  'Phis  is  in  <'haro<» 
of  rr*>f.  C.V.  lvih\v.  VVitlwMit  this  brjinch  of  j^ovcrinnent  work  to  fall  back  on 
tho  various  w(»rk«us  in  t.h^^  stiiti(ms  and  (rollogivs  w<mbl  bo  uuich  luimiiorod  in 
t]u>ir  rosoarchos  in  oc(uu>mic  onl()nu)logy .  Assisted  as  bo  is  by  so  uuiuy  si)ocial  work- 
ers, Trof.  Ixiley  has  be(>n  abl<\  to  n^ak^^  the  Divisicm  a  vast  stor<diouso  of  infonnation 
on  tlu^  life  hist(u  ios  and  habits  of  nu)st.  of  our  indigenous  insects.  With  tho  j>ood 
reteronco  libraries  and  c(dle»'tions  at  haiul  any  doubtful  question  that  nuiy  cou>o  up 
in  th(>  several  stations  of  th(^  country  can  be  <iuickly  settled  in  \Vashin.i>t()n.  It  is 
tho  Mecca  to  which  all  ontouudogists  of  tlh^^  coiintry  Journey.  Ivocontly  the  build- 
ing- of  a  typical  insturtary  for  use  in  connection  with  this  Division  of  tho  U.  S.  De- 
partment of  Agriciilturo  has  adde«l  to  its  usefuljuvss.  Not  only  are  there  a  number  of 
workt>rs  locatiMl  in  tho  roou\s  of  the  l)ivisit)n  at  Washington,  but  there  are  also  a 
number  t»f  lield  agents  distributed  over  the  country,  where  they  are  oceupie«l  in 
making  spiM-ial  inv(^sl  igat  ions  on  the  instM'ts  in  tho  regions  where  they  are  located. 
The  equipntent  of  this  Division  is  nearly  perfect.    No  report  has  been  received. 

The  f«)llowing  re])orts  from  t  he  institut  ions  heard  from  will  indicate  about  tho  con- 
diti»»n  t>f  oiiuipujent  of  the  various  institut  ions  of  t  he  country  that  are  nu)re  or  less 
engaged  in  t  lu^  s(  n<ly  of  ecom)mit^  entomology  : 

Alabauui,  althougli  not  having  a  sjjccial  ontouu)logist,  carries  ou  this  line  of  work 
in  the  Alabama  rolyteelnuo  Institute.  The  work  h(UO  is  in  cliarg(>  of  Prof.  (5eo.  F. 
Atkinson,  tho  professor  of  biidogy.  Ho  reports  as  follows:  "With  all  this  W(n*k  on 
ban«l  (path^>logi(^al  and  myc(dogical),  T  can  at  present  do  little  in  entmncdogy,  an<l 
(he  coniparativi'ly  small  oquipnu^nt  i'ov  insect  study  would  n()t  be  worth  men- 
tioning.'' Tho  i>rofossor,  however,  states  that  his  institution  is  very  well  equipi)ed 
|\>r  bacteriological  mu\  uiycological  wtu'k,  his  library  autl  collections  in  that  direc- 
tion being  v<>ry  good.  He  alst>  states  that  ho  has  a  sjXM'ial  hothouse  f(U-  the  study 
of  fungi,  «^tc. 

Frwm  Ari/»)na  .1.  W.  Tounn^v  reports  that  "the  doi>arlment  ol  entonu>logy  at  this 
statit>n  has  boon  ii^  op(>ra(itm  less  than  a  year.  As  yet  the  library  is  poorly  sui)nlied 
with  necessary  reference  bookson  thosubjoct;  however,  we  hope  tonu\ke  eonsitlerable 
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additions  in  lliis  lino  in  tho  n(\"ir  Tut  Mr(\  ^V(^  li!ivt>  a  rt'CoitMictM-ollfcl  ion  oI'iummIv  two 
thoiisiiixl  sixn  inuMis.  ninny  illnsl  ral  in<;  s|nM'ii»M  «>f  ocononiir  inipoi  1  ant'«^  I'lu*  nniv»»r- 
Rify  luMHi;  lofatod  in  a  non  itjjriciiH nral  r<\y;ion,  luit.  few  lioltl  ox|)(^^inu>nls  Iiavo  Ixmmi 
carritMl  on;  howt^vor.  diirinj;  1  lu>  sinnn»or  I  will  spon<l  two  or  w(M>ks  at  IMioMiiv 

in  thospot'ial  study  of  tlu^  injui  ions  insiM  ls  of  (ha(  rt^^ion.    W^mu'o  w<>11  supplitMl 
with  n(M•(^ssarv  niat'hincry  lor  tlin  application  of  insoctiridos.    \V(^  havo  hiM^n 
cially  invostijjat in^  tho  insocts  injnrions  to  canaigro  {liumcx hi/mi'iiimcixihis),  a  plant, 
t  iuMHionoinic  iniportanf  tM>f  wliii  h  w»>  ar»>  iuvtvst  inal  i as  to  its  valin*  as  a  sonrco 
for  tlio  supply  of  tannin." 

In  Arkansas  tluM'o  is  no  soparalt^  d(>pai  ( nuMit  for  iho  pllrpos«^  of  inv»vst,inat  ions  in 
(M'on«)inic  onton»olo<;y,  aIthon<;li  l  luM'ots  (<nj;a|!;(Ml  at.  t.Iu^  Arkansas  IiirlusI  l  ial  I'nivrr- 
sity  a  |)rofossor,  .1.  F.  McNimII.  who  is  an  ontonioloijist . 

("alifornia  is  W(dl  (Mpiippi^d  for  work  in  this  lin^^.  and  not.  tnily  has  an  cxpc'ri- 
niont  station  »M\toinoloj;ist,  C  W.  Wood  worth,  but  also  a  professor  of  ontoinolo<;y  in 
tho  (\)llt\<io  of  Aj»ri<rult.ur(V  'IMuM't^  aro,  in  addition  to  tluvso.  two  sp(M'ia!  aj^tMits  of  tho 
I'.  S.  DopartnuMit.  of  A<;ricult  iin^  locatod  in  t.lu>  St.at(>,  'I'lu^  Sail  !''rancisco  AcadtMuy 
of  Soioncos  is  pr<)\ idcd  with  a  ,i;(»0(l  rt^fiMiMicc  lihiary.  to  which  tlu*  (Miloniolosrists 
havo  across. 

i'lio  Stato  of  (^)lorado  has  an  cnt.onu)lo<jist,  C  \*.  (ilill(>tt.  who  is  comioct»Ml  with 
bot  h  th<M>xp(M  irnont  stat  ion  and  t  h(^  a<;ricull  ural  colh^no.  is  provith^d  with  an 

assistant..    Mis  report  n^ids  as  follows: 

"  I''or  apiary  ovjuMMuuMits  t  lutrii  has  luicn  oroct.iMl  a.  ^ood  hoU(\v  hous(>,  wit.h  stora.;;»i 
and  work  r(»onis  and  cidlar.  I  havo  thirto(^n  ooloni(«H  of  Im>os  and  an  abundanco  of 
fiirnitiiro  and  tools  to  W(uk  with  in  tlw^  apiary.  'I'ho  instict  colh^(^tion  ])nd>ably 
nunib(Ms  not  loss  than  10,()()()  spccinu mis,  all  of  whi(di  havt<  boon  taki^n  in  tho  past 
y(>ar  and  a  half,  and  tho  nunilx^r  is  rapidly  growin;^.  Wo  aro  pntt  in^i;  spi^cial  stross 
on  <'ollo<  t iui;  an<l  n^arini;  ins(M'ts  this  ytMir.  Our  bn>odin<r-cai;;»'i  nunib(>rs  for  this 
year  havi^  reached  2(J1  to  ilato,  (.Inly  28).  I  ko(>p  an  a.cc^^ssi(>ns  ami  ii  spocios- 
catalofjfuo  and  a  br(>iMlinu;-ca;jjo  nu'ord,  with  a  systiMu  of  cross  n^tcrcujuw,  and  as  full 
data  as  possible  aro  kept  of  ovorythin^X  that  cMit.ors  tho  ooll<^ction.  'i'o  (5onl.ain  tll<^ 
collection  1  havo  112  Harvard  boxos,  7r>Schniitt  box^^s,  and  25  other  boxes  for  which 
I  know  no  name.  Tho  section  is  also  fairly  W(dl  o<iuipped  with  tho  various  insecti- 
cid<>s  and  ])uinps  and  other  apparatus  ibr  a))plyin^  the  same,  f  am  allo^v(^d  one 
i^ood  assistant,  who  d(not»is  most  of  his  tinu^  to  station  work.  The  stution  has  tiso 
of  tho  microscopes,  i)hoto,<xraj)hic.  apparatus,  etc.,  b(donj?in<j;  to  tlu^  <M>ll(>j>e." 

Connecticnt  dot>.s  not  rt^port  any  spcM-ial  work  in  this  lino. 

M.  H.  Hcckwilh,  of  l)olawar«%  reports  that  the  (Mitomolo<>ical  work  of  this  station 
is  carried  (mi  in  connection  with  tho  horticultural  work,  and  in  (!onse<|nenco  of  not 
bavin;;  an  assistant  the  time  has  to  bo  <lividod  l)otw<M'n  tlu^  two  <leparl inenls,  often 
to  the  dotritnont  of  oim  or  th(^  other  of  the  linens  of  work. 

"'IMu'  library  contains  about  one  hundro<l  an<l  lifty  volumes,  i)rin<  ipally  on  <h'o- 
m)mic  entomolo;j;y.  Wo  have  no  roleronco  (M)ll(M'tion  except  such  as  I  hav*"!  be»'n  able 
to  secure  in  <'onnoction  with  my  routim^  work,  'I'he  facilities  for  brcedin;^  nnd 
st  iidyiuii;  life  histories  are  a  ^lass  honseand  bre»>(lin^ca<;»'s  similar  to  t  host^  illustrate«l 
by  Dr.  Ivih'y  in  his  Missouri  rejiort.  Varijuis  li(d<l  experiments  aro  carriojl  on  to 
control  the  (Mircnlio,  <'orn  weevil,  strawberry  wotwil,  ])4>!i<di  aphis,  cankerworms, 
codlin;;  moth,  rose  bn^j,  cabbage  worms,  etc.  W»^are  wcdl  jn'ovided  with  machinery 
for  applying  insecticides,  haviny;  tive  Nixon  jmmps,  ujkhi  which  we  use  the  i-iii<  h 
lioso,  with  tittin;;s  for  tho  lar^e  no/-/,les.  Wo  also  have  a  Japy  knapsack  pump  and 
sever.il  Vermorel  no//,los,  one  Ii(^wis  combination  piiinit,  and  tlie  Brooks  hand  immp, 
but  wo  use  tho  Nixon  i)inn]»s  and  no/,/,les  in  ])r<'for((nce  to  all  others  in  our  work. 
Much  of  our  worV  is  distributed  in  ilitVerent  i)arts  of  tin*  Stat«\  Numerous  lectun's 
havti  been  ^ivon  before  ;;ran<i;o  im'ctiii^s,  liort  icultural  soci(^ti<^s,  and  farmers' insti- 
tutes. AnIliouomiiH  muHcnluH  has  very  numerous  on  strawberries  in  scncijil 
localities  in  the  State.    1  found  blossoms  infested  with  tho  larvai  and  have  bred  per- 
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feet  insects  from  tliem.  We  arc  expciimcuting  with  Boirytiis  teuclla  on  the  white 
grnh." 

I  have  received  no  report  from  Florida,  bnt  there  is  entomological  work  carried 
on  in  this  State;  the  name  of  the  station  eutomologisc  is  P.  H.  Eolfs. 

Georgia,  I  believe,  is  without  an  entomologist,  either  in  the  experiment  station  or 
in  the  State  College  of  Agriculture  and  Mechanic  Arts. 

The  Illinois  College  and  Station  work  is  united  under  the  charge  of  Prof.  S.  A. 
Forbes.  The  equipment  iov  work  is  excellent  and  the  results  obtained  arc  among  the 
best  in  the  country.  The  insectary,  which  is  used  in  the  study  and  rearing  of  insects, 
is  one  of  the  best  equipped  in  the  country.  Library,  reference  collections,  and  every- 
thing else  are  among  the  best.  Several  assistants  are  provided  by  the  State.  Field 
control  of  insect  pests  and  the  study  of  bacterial  diseases  of  insects  have  been  lead- 
ing features  of  experimenting  in  this  State. 

In  Indiana  there  is  no  station  entomologist,  but  the  subject  is  taught  in  the  School 
of  Agriculture,  Horticulture,  and  Veterinary  Science  of  Purdue  University  by  J. Troop. 
I  have  no  report  of  equipment  and  facilities  for  teaching  from  this  institution. 

The  Iowa  department  of  entomology  is  quite  strong,  both  in  the  agricultural  col- 
lege and  experiment  station.  The  work  in  both  is  in  charge  of  Prof.  Herbert  Os- 
born,  who  is  provided  with  an  assistant  for  the  station  work.  He  reports  as  fol- 
lows : 

'^Library  facilities  embrace  the  college  library,  the  station  library,  and  my  private 
library.  As  these  duplicate  each  other  only  in  a  few  cases  the  aggregate  is  an  excel- 
lent working  entomological  library,  containing  almost  all  of  the  current  ento- 
mological literature  and  many  works  which  are  out  of  print  and  rare.  Of  special 
works  I  may  mention  Buckton's  British  Aphides,  Piaget's  Les  Pedicnlines,  Guebel, 
Epizoa,  full  sets  of  Psyche,  Canadian  Entomologist,  Proceedings  and  Transactions 
American  Entomological  Society,  and  Eiley's  Eeports  as  among  the  important  ones. 
The  collections  are  quite  extensive,  twenty-four  glass-top  cases  15  by  IS  inches, 
and  two  hundred  or  more  boxes  (Schmitt  pattern)  belonging  to  the  Station  ;  besides 
these  the  full  college  sets.  Theyare  especially  full  and  valuable  in  native  Lepidoptera, 
Coleoptera,  and  Hcmiptera,  while  other  orders,  especially  Ortlioptera  and  Neurop- 
tera,  are  quite  well  reinesented.  In  many  cases  the  determinations  are  by  well- 
known  specialists,  and  great  pains  have  been  taken  in  all  orders  to  secure  correct 
identification  of  species.  In  H^^menoptera  the  IchneumonidjT^  and  TenthredinidiB 
are  well  represented.  In  Diptera  some  of  the  families  are  fairly  well  represented 
with  determined  material.  The  Hemiptera,  including  my  private  collection,  con- 
tains an  extensive  series,  and  of  parasitic  insects,  especially  Pediculidjc  and  Mal- 
lophaga,  it  is  j>erhaps  one  of  the  best  in  the  country.  In  Arachnida  (spiders, mites, 
and  ticks)  it  is  fairly  well  supplied.  In  all  orders  biological  material  is  accumulating 
rapidly,  and  some  special  collections  showing  insects  atlecting  certain  crops  are 
already  formed  or  in  progress. 

''The  section  owns  a  tirst-class  microscope,  with  powers  ranging  to  a  one-twelfth 
inch  oil  immersion,  and  various  accessories,  and  has  also  at  command  the  numerous 
equipment  in  microscopes,  microtomes,  etc.,  in  the  college  laboratory  of  zoidogy  and 
entom(dogy.  A  breeding  room,  about  25  feet  square,  is  devoted  to  breeding  cages 
and  equipment  for  tracing  life  histories,  while  root  cages  are  provided  lor  outdoor 
work  and  space  in  the  station  greenhouse  is  available  during  winter  or  at  anytime 
when  necessary  for  special  conditions.  An  apiary  is  kept,  at  present  consisting  of 
half  dozen  full  colonies  and  two  nuclei,  one  of  which  is  kept  in  an  observation  hive 
for  study.  Studies  of  clover  insects  are  in  progress,  and  experiments  upon  control 
of  Jassida'  in  pastures.  We  have  a  variety  of  si)raying  outlits  and  nozzles,  hopper- 
dozers,  etc.,  and  supplies  of  various  insecticides,  which  are  tested  to  determine  their 
merit  or  their  adaptability  for  certain  kinds  of  insects  or  effects  on  certain  plants, 
We  have  numerous  queries  regarding  injurious  insects,  and  much  time  is  devoted  to 
correspondence.     My  own  time  is  divided  between  college  and  station  duties.'' 
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From  Kansas  no  report  has  boon  rccoiv«Hl,  but  Ave  know  that  the  entomological 
■work  in  that  State  is  well  taken  care  of,  both  at  the  a»>ricultnral  college  and  the 
State  university.  At  each  of  those  institutions  are  located  well-known  entomolo- 
gists, at  the  agricultural  college  E,  A.  Popenoe  and  at  the  university  F.  H.  Snow. 
The  experiments  relative  to  the  control  of  the  chiuch  bug  by  means  of  a  bacterial 
disease  have  becouio  widely  known  as  work  beiug  done  at  the  university,  while 
insect  pests  of  especial  interest  to  the  horticulturist  are  being  successfully  studied 
at  the  agricultural  college  and  station.  The  principal  workers  at  both  of  the  insti- 
tutions have  assistants  provided.    The  equipment  at  both  is  good. 

Prof.  II.  Garman,  of  the  Kentucky  Station,  writes:  At  the  station  I  have  charge 
of  entomology  and  botany  as  one  department  and  have  iitted  up  two  rooms  on  the 
first  iloor  for  work  in  these  lines.  One  of  these  is  provided  with  a  desk,  a  draw- 
iug  table,  and  bookcases  and  is  used  entirely  for  manuscript  work.  The  other  and 
larger  room  is  litted  up  as  a  laboratory,  with  tables  for  microscopic  and  insect  work 
aud  with  one  large  table  for  bacteriological  work,  this  lino  being  pursiuid  both  as  a 
branch  of  entomological  work  and  as  a  division  of  botany.  In  the  laboratory  are 
cases  for  insects  and  also  for  plants.  The  roouis  are  provided  with  gas  and  water 
aud  the  usual  apparatus,  such  as  nucroscopes,  bacteriological  sterilizers,  setting 
frames,  breeding  cages,  racks  for  vials,  etc. 

''The  collection  of  named  specimens  numbers  in  the  neighborhood  of  1,800  spe- 
cies.   Most  of  my  material  is  not  yet  determined. 

"  In  the  way  of  books  we  have  the  standard  works,  such  as  those  of  Harris,  Saun- 
ders, Curtis,  Fitch,  Riley,  Liutner,  Lubbock,  McLaughlau,  Bucktou,  AVestwood,  Say, 
Lc  Conte,  etc.,  and  haA^e  the  more  important  serials,  such  as  Proceedings  Entomo- 
logical Society,  Philadelphia,  Transactions  American  Entomological  Society,  Cana- 
dian Entomologist,  Entomologica  Americana,  etc. 

''  In  the  college  I  have  the  department  of  zoology  and  entomology,  and  teach  the 
latter  subject  to  all  students  taking  the  biological  course  and  those  for  the  agricul- 
tural courses.  These  students  are  required  to  make  a  careful  study,  using  the  micro- 
scope and  dissecting  needles  when  necessary,  of  types  of  all  important  orders  of  in- 
sects; and  learn  the  use  of  analytical  keys  by  determining  material  furnished  them 
or  collected  by  them.  They  are  required  also  to  become  familiar  with  common 
injurious  species  and  with  approved  remedies  for  their  injuries. 

''I  have  one  regular  assistant,  who  helps  in  both  station  and  college  work;  when 
more  help  is  required  I  draw  upon  students. 

''The  station  is  also  supplied  with  the  usual  apparatus  for  spraying  and  for  the 
application  of  insecticides." 

From  Louisiana  H.  A.  Morgan  writes  that  "the  entomological  department  has  but 
recently  been  added  to  this  institution,  and  that  in  connection  with  another  very 
heavy  branch  of  work,  namely,  horticulture.  Until  this  summer  nothing  was  done- 
in  this  line  except  investigation  that  might  go  on  without  much  expense.  Early 
this  spring  breeding  cages  Avere  procured,  a  portion  of  the  propagating  house  set 
aside  as  a  temporary  insectary,  and  the  different  field  force  pumps  and  knapsack 
sprayers  were  purchased. 

"We  ha\'e  a  collection  already  of  about  forty  cases;  a  great  many  of  the  speci- 
mens I  collected  Avhile  studying  at  Cornell, 

"Our  entomological  library  is  by  no  means  the  best;  howcAer,  our  board  are 
gradually  feeling  the  pressing  necessity  of  adA^anciug  this  Avork  and  are  furnishing 
us  with  good  Avorks  from  time  to  time.    The  literature  we  have  is  A^ery  general. 

"Our  investigations  up  to  the  present  havo  been  along  economic  lines,  associating 
as  much  of  the  scientific  Avith  our  Avork  as  possible.  We  haA  c  worked  Avith  the 
screw  worm  fly,  horn  fly,  sugar  cane  borer,  sweet  potato  borer,  corn  bud  worm 
{Diahrotica  12-pnnctata),  orange  dog  {PapUio  cresphonies),  pecan  and  Avalnut  moth 
{Actias  luna),  cotton  worm,  bollAvorm,  and  to  some  extent  with  many  others. 

"  I  have  found  it  A^ery  difficult  to  carry  on  any  work,  having  the  two  departments 
"without  any  assistant  in  either,  in  both  university  and  experiment  station.    I  haA'e, 
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however,  persuaded  our  board  to  separate  the  departments  and  to  give  me  ento- 
mology alone,  the  separation  to  take  effect  October  1. 

'*Iam  at  present  working  on  the  orange  scales,  and  have  made  arrangements  for 
the  importation  of  the  parasites  upon  the  red  scale  {Aspidiotus  anrantii),  which  have 
been  recently  imported  into  California.  I  have  also  made  arrangements  for  the  trial 
of  the  hydrocyanic  acid  gas  treatment. 

*^For  teaching  facilities  I  have  been  furnished  with  a  number  of  charts  and  three 
Auzaux  models,  also  good  microscopes  and  general  laboratory  facilities." 

The  entomological  Avork  in  Maine  is  in  charge  of  Prof.  F.  L.  Harvey,  who  states 
that  ''The  experiment  station  has  no  laboratory,  but  I  use  the  natural  history - 
laboratory  of  the  college  and  my  private  quarters  at  my  house  for  experimental 
work.  I  am  iirovided  with  microscopes,  microtomes,  and  other  apparatus  usually 
found  in  biological  laboratories. 

"We  have  a  collection  of  1,000  species  of  insects  of  various  groups.  The  college, 
station,  and  my  private  library  include  the  most  of  the  economic  entomological 
publications.  We  have  no  specially  fitted  breeding  apartments.  I  have  to  use  my 
library,  laboratory,  and  private  workroom  for  such  purposes. 

''I  have  been  studying  the  past  season  for  recreation  a  species  of  mite  known  as 
the  verbena  mite.    I  have  studied  our  Maine  species  of  Thysanura  and  Odonata. 

"We  have  force  pumps  of  several  patterns." 

E.  W.  Doran,  of  Maryland,  reports  as  follows:  ''You  are  aware  that  this  is  the 
first  year  here  and  that  nothing  has  been  done  here  in  entomology  before.  There  were 
no  collections  worth  mentioning  and  no  appliances  or  library.  There  is  some  siiray- 
ing  machinery,  such  as  pumps,  etc.,  in  the  hands  of  the  horticulturist  that  can  be. 
and  has  been  used  by  that  department  in  that  line  heretofore.  We  have  only  about 
1,000  species  of  insects  in  our  reference  collection,  and  the  library  of  entomological 
works  is  small.  Our  breeding  facilities  are  meager.  ■  I  am  getting  the  matter 
started.  'No  special  line  of  investigations  has  been  carried  on,  but  the  work  is  such 
as  becomes  necessary  by  outbreaks.  I  am  giving  nearly  all  of  my  time  to  teaching 
and  get  no  salary  for  services  at  the  station." 

Prof.  C.  H.  Feruald,  of  the  Massachusetts  College  (Amherst)  writes,  in  reply  to  my 
queries,  that  "there  are  two  experiment  stations  at  this  place,  one,  the  Massachusetts 
State  Station,  supported  by  the  State,  and  the  other  the  Hatch  Station,  supported 
by  an  annual  appropriation  from  the  general  government.  The  State  Station  has  no 
entomologist.  I  am  acting  as  entomologist  of  the  Hatch  Station  in  addition  to  my 
duties  as  professor  of  zoology  in  the  college  and  entomological  adviser  of  the  Gypsy 
Moth  Commission. 

"We  have  an  insectary  here  for  our  work,  which  consists  of  a  story  and  a  half 
wooden  structure  Avith  a  greenhouse  connected  with  it.  The  main  house  contains  a 
laboratory,  office,  insecticide  room,  anterooms,  etc.,  with  storeroom,  stenographer'^s 
room,  and  janitor's  room  above.  The  basement  contains  a  pupa  room,  heating  appa- 
ratus, coal  bin,  etc.  The  greenhouse  is  so  divided  that  one  part  can  be  run  as  a  hot- 
house and  the  other  as  a  cold  house.  In  the  office  we  have  a  library  of  about  one 
hundred  and  fifty  volumes  on  economic  entomology,  and  we  are  well  supplied  with 
pumps,  nozzles,  and  other  apparatus  for  applying  insecticides  both  in  the  field  and 
in  the  insectary. 

"  We  are  making  a  card  catalogue  of  the  literature  of  North  American  insects  and 
this  already  includes  more  than  25,000  cards.  These  are  made  up  from  the  entomo- 
logical works  in  my  own  library,  the  library  of  Amherst  college,  and  also  that  of  the 
agricultural  college.  This  last  is  very  full  and  contains  many  rare  and  valuable  en- 
tomological works.  This  card  catalogue  is  exceedingly  useful,  for  when  I  wish  to 
look  up  any  insect  the  card  of  that  insect  gives  all  references  to  the  literature. 

"  We  are  making  up  a  biological  collection  of  all  our  common  insects,  comprising 
eggs,  inflated  larvai  in  all  molts,  pupa,  imagos,  and  parasites,  also  their  work  on  the 
plaarts. 
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The  work  done  here  thus  far  has  been  that  which  seemed  to  bedemanded,  judging 
from  the  letters  that  come  in  from  different  parts  of  the  State.  The  work  of  experi- 
mentation is  tirst  done  here  in  the  insectar^'  and  then  repeated  in  the  tield." 

While  I  have  received  no  report  from  ^fichigan,  I  know  that  the  entomological 
work  in  that  State  is  being  ably  looked  after  by  my  friend,  A.  J.  Cook,  in  the  agricnl- 
tural  college.  Jndging  from  the  amonnt  of  work  that  he  has  done  and  the  qnality 
of  it  their  et^nipment  must  be  good. 

O.  Lngger,  of  the  Minnesota  Station,  has  not  sent  me  a  report  of  his  eqnipments  for 
entomological  work  in  connection  with  the  experiment  station  and  college  of  agri- 
ciiltnre.  Whether  his  facilities  for  Avork  are  good  or  not,  his  work  has  been  of  snch 
a  character  as  to  make  some  of  the  entomologists  envions  of  him. 

In  Mississippi  the  entomological  work  is  iinder  the  care  of  H.  E.  Weed,  who  writes 
me  as  follows:  When  I  came  here  the  station  anthorities  seemed  to  think  that  the 
entomological  work  of  an  experiment  station  shonld  consist  entirely  of  field  work, 
and  that  no  laboratory  or  anything  of  the  kind  was  necessary.  I  was  hence  given 
only  a  6  by  6  corner  in  the  general  otlice  of  the  station.  In  six  months  I  Avas  given 
more  space  in  a  room  used  also  for  a  library  for  the  station.  Here  I  was  nntil  last 
January,  when  I  was  given  the  room  I  occupy  at  present.  This  room  is  20  by  20, 
with  a  dark  room  in  one  corner  used  in  photography.  In  addition  to  this  I  have  a 
building  10  by  15  feet  in  which  I  store  my  pumps,  insecticides,  etc.,  and  do  a  little 
breeding  in  jars. 

''The  library,  waich  is  chiefly  my  individual  property,  consists  of  about  200  vol- 
umes, and  is  being  added  to  daily. 

''The  collection  comprises  only  such  material  as  I  collected  last  season  and  this, 
and  it  is  contained  in  40  Harvard  cases.  It  is  arranged  in  a  duplicate  collection,  a 
study  collection,  and  an  exhibit  collection.  This  latter  is  arranged  so  as  to  show 
insects  injurious  to  special  crops,  along  Avith  their  work  and  remedies.  This  collec- 
tion Avas  exhibited  at  several  lairs  last  fall  and  attracted  marked  attention.  Besides 
the  station  collection  I  have  a  priA'ate  collection  made  before  coming  here,  which  is 
used  for  reference.  It  is  about  the  size  of  the  station  collection,  and  is  especially 
good  in  Coleoptera. 

"A  Coddiugton  lens  is  the  only  microscope  of  which  the  entomological  department 
of  this  station  can  boast,  and  when  a  better  one  is  required  it  must  be  borrowed  from 
the  department  of  botany. 

"The  station  is  provided  with  the  following  insecticidal  machinery:  A  Eoach 
poison  distributer,  Legget's  Paris  green  gun,  orchard  and  garden  pump,  aquaject, 
Eureka  knapsack,  and  Woodason's  bellows. 

"Especial  attention  has  been  giA'en  during  the  year  to  insects  injurious  to  cotton, 
stored  grain,  cabbage,  and  beans.*' 

In  the  Missouri  Station  and  College  the  work  in  entomology  is  in  charge  of  the 
professor  of  agriculture,  C.  A.  Keffer.  Xo  report  has  been  receiA'ed  in  reference  to 
the  equipment  and  Avork  of  this  station. 

"The  department  of  entomology  in  the  Nebraska  Station  and  Industrial  College  is 
under  the  charge  of  myself.  No  provision  is  at  present  made  for  an  assistant  in 
either  the  station  or  the  college.  The  equipment  here  is  as  follows  :  We  have  a  good 
reference  collection,  embracing  about  10,000  species  of  insects  of  various  orders. 
These  are  contained  in  200  double  boxes  made  by  Strombcrg,  of  Galesburg,  111.,  100 
Schmitt  boxes,  two  cabinets  of  the  Schmitt  pattern,  and  about  150  other  boxes  of 
miscellaneous  make.  In  addition  to  these  we  haA^e  some  thirty  display  cases  of  our 
common  injiirious  and  beueticial  insects  arranged  along  with  their  food  plants  to 
show  their  work,  etc.  Our  alcohol  material  in  jireparatory  stages,  our  spiders,  and 
myriapods,  are  contained  in  about  1,500  vials.  Much  of  this  material  is  as  yet  unar- 
ranged  and  unnamed.  The  library,  if  we  include  all  the  works  that  are  contained 
in  the  station,  college,  and  in  my  private  set,  will  perhaps  reach  750  A-olumes  besides  a 
number  of  smaller  papers.    We  lack,  however,  such  works  as  the  principal  miscel- 
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laneons  puLlicatious  of  Westwood,  Curtis,  and  others,  -which  ore  of  the  utmost  im- 
portance to  the  economic  entomologist.  Our  library  as  a  whole  is  quite  complete  in 
works  on  Orthoptera,  on  the  Aphidida^  Arachniie,  and  American  periodicals. 

Breeding  facilities  are  practically  out  of  the  question  at  present,  for  the  entire 
department,  station  and  college,  is  limited  to  a  single  room  scarcely  large  enough  for 
a  coiufortahle  office.  This  one  room  serves  as  office  for  the  station  work,  library 
room,  private  work  room,  collection  room,  breeding  cage  room,  and  laboratory  for 
students,  of  which  there  are  upwards  of  twenty  in  different  lines  of  work.  Our 
laboratory  equipment  for  student  and  private  work  is  fair,  there  being  three  high- 
grade  and  six  good  laboratory  microscopes  in  the  two  departments  of  the  institution. 
Of  wall  charts  we  have  all  that  we  desire,  as  well  as  other  appliances  of  like  nature. 
These  and  reference  collections  with  the  boxes  to  contain  the  latter  we  have  had  no 
difficulty  in  obtaining;  but  books  and  breeding  fa<?ilities,  with  machinery  for  field 
experiments,  though  asked  for,  have  not  been  provided.  Consequently,  our  equip- 
ment in  these  lines  is  almost  entirely  wanting. 

No  special  line  of  investigation  is  at  present  under  way  here.  The  station  work  in 
this  line  has  been  almost  entirely  dropped  for  the  time  to  give  way  to  teaching. 
Sugar  beet  insects  have  been  studied  in  the  field  to  some  extent  during  the  past  sum- 
mer as  well  as  this  could  be  done  without  funds  and  appliances.  The  near  future, 
however,  promises  to  better  this  state  of  affairs. 

From  F.  H.  Hillman,  of  Nevada,  no  report  has  been  received.  He  is  entomologist 
and  botanist  for  the  station  and  teaches  the  two  subjects  in  the  college. 

There  does  not  appear  to  have  been  any  report  from  New  Hampshire,  where  the 
entomology  is  in  charge^f  Prof.  C.  M.  Weed.  That  he  has  the  best  that  can  be  ob- 
tained from  the  board  of  control  in  his  State  can  be  relied  upon. 

A  very  encouraging  report  comes  from  Prof.  J.  B.  Smith,  of  New  Jersey,  and  reads 
as  follows : 

''My  laboratory  is  fully  equipped  for  all  kinds  of  investigation  into  the  structure 
or  classification  of  insects.  The  optical  aids — lenses,  microscopes,  and  drawing  cam 
eras — are  ample  in  every  direction.  Dissecting  tools,  reagents,  and  apparatus  for 
histological  investigation  are  complete,  and  as  a  study  laboratory  I  have  little  left 
to  wish  for  The  librarj^  on  the  subject  is  very  full.  We  have  not  only  the  leading 
economic  publications,  but  also  all  the  current  periodicals,  native  and  foreign,  and 
have  in  most  cases  full  sets  of  each  journal,  including  such  as  the  Annals  of  the 
French  and  Belgian  Societies,  the  Berliner,  Deutsche,  andStettiuer  Zeitschriften,  and 
indeed  a  well  selected  and  full  series  of  the  best  eutomological  works.  To  this  I  am 
adding  constantly  and  have  nothing  to  complain  of  under  this  head.  I  may  add 
that  we  have  all  the  records  and  publications  of  like  character. 

''The  collections  are  good  and  growing.  At  jiresent  they  fill  150  cabinet  boxes, 
15|  by  18i,  and  the  same  number  of  smaller  book  boxes,  9  by  13;  in  the  Lepidop- 
tera  we  have  an  excellent  general  collection ;  In  the  Cleoptera  a  well-selected 
series,  representing  the  American  families;  and  in  the  other  orders  chiefly  a  col- 
lection of  local  forms.  This  collection,  embracing  nearly  6,000  species,  has  been 
almost  entirely  secured  by  myself  during  the  three  years  of  my  connection  with  the 
station.  There  are  33  boxes  illustrating  the  economic  insects  as  treated  in  the  station 
bulletins.  The  facilities  for  raising  or  breeding  insects  are  poor,  and  I  confine 
this  work  to  the  closest  possible  limits.  The  State  is  small,  and  nearly  all  parts 
of  it  are  readily  reached  by  rail  in  a  few  hours,  so  that  it  is  easy  to  study  the 
insects  in  the  field,  and  I  feel  the  Avant  of  an  insectary  less  than  might  be  the  ease 
otherwise.  Of  insecticide  niachiner^v,  we  have  enough  to  illustrate  and  make  prac- 
tical experiments.  I  have  the  leading  types  of  nozzles,  to  exhibit  and  for  use.  My 
method  of  work  is  to  select  some  one  or  more  crops  which  are  most  troubled  by 
insects,  fix  upon  the  most  convenient  points  for  their  study,  and  spend  as  much 
time  in  the  field  as  is  necessary  to  enable  me  to  learn  all  that  I  consider  needful 
concerning  the  insects.  During  the  present  year  insects  infesting  sweet  potatoes 
and  the  CucurbitacejE  are  being  specially  studied." 
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From  C.  H.  T.  Townseud,  eutomologist  of  tlio  New  Mexico  Station,  vre  have 
received  the  following  report  : 

"I  have  secured  all  the  .standard  entomological,  zoidogical,  and  physiological 
works.  I  have  also  10  large  breeding  cages,  after  the  Department  of  Agriculture 
style;  2  hand  spray-pumps,  hose,  cyclone  nozzles;  1  Woodason  bellows;  a  complete 
onttit  for  preparing  lii^uid  insecticides;  2  achromatic  triplets;  50  insect  boxes,  from 
Schmitt;  10  gross  assorted  vials,  with  rubber  corks  to  lit;  and  10  largo  glass  jars 
for  alcoholic  material. 

''I  have  no  special  line  of  investigation.  Everything  here  is  new,  and  each 
receives  the  same  attention.  I  have  already  notes  on  275  species.  I  also  have  a 
pirge  number  of  tine  alcoholic  specimens,  about  200  vials.  Of  the  275  species,  prob- 
ably 100  are  named,  if  not  more. 

The  ottice,  which  is  in  the  basement,  consists  of  only  one  room,  and  serves  also 
as  laboratory  and  recitation  room  combined.  It  is  provided  with  two  tables,  a  desk, 
two  large  upright  cases  with  glass  doors,  for  holding  insect  boxes,  vial  boxes,  and 
supplies,  a  lett-er  press,  microscope,  etc." 

Even  if  there  has  been  no  report  received  from  New  York  we  know  that  the  ento- 
mology in  that  State  does  not  sutler  for  the  lack  of  equipment  and  a  place  in  which 
to  do  the  work.  Prof.  J.  H.  Comstock,  of  the  Cornell  Station,  was  the  tirst  to  erect 
a  special  building  for  the  purpose  of  rearing  and  studying  the  life  histories  of  in- 
sects. Aside  from  this  insectary  ths  institution  is  one  of  the  best  supplied  institu- 
tions in  the  land  as  to  library  and  reference  collection. 

No  report  has  come  from  the  North  Carolina  Station  or  College. 

In  North  Dakota  there  is  no  entomologist  either  in  the  station  or  the  agricultural 
college,  but  this  line  is  attended  to  in  a  limited  way  by  Prof.  C.  B.  AYaldron,  of  the 
college,  who  is  arboriculturist.    No  special  equipment  is  provided. 

In  Ohio  the  subject  of  entomology  receives  attention  both  in  the  college  and  at 
the  experiment  station.  In  the  latter  it  is  under  the  care  of  F.  M.  Webster,  who 
also  acts  as  a  special  tield  agent  for  the  U.  S.  Department  of  Agriculture.  He  re- 
ports as  follows:  '^The  consulting  entomologist  is  employed  jointly  by  the  station 
and  the  Dex)artment  of  Agriculture,  has  no  classes,  but  devotes  his  whole  time  to 
original  \i  ork,  and  also  has  charge  of  the  entomological  correspondence.  By  agree- 
ment he  furnishes  to  a  great  extent  his  own  librajy,  though  the  station  purchases 
entomological  works  when  necessary.  The  station  has  a  fair  reference  collection  of 
insects,  and  the  entomologist  also  has  a  private  collection  which  is  used  in  the  regular 
official  work.  The  station  has  a  microscope,  with  accessories,  and  a  fuU  sujjply  of 
the  latest  improved  machines  for  the  application  of  insecticides.  The  last  legisla- 
ture appropriated  $1,000  to  be  used  for  the  erection  of  an  insectary  building  on  the 
new  grounds  at  Wooster,  and  this  will  probably  be  in  shape  for  occupancy  the  present 
year.  It  will  be  equipped  with  facilities  for  the  study  of  the  development  of  injuri- 
ous, beneficial,  and  other  insects. 

"While  new  facts  relative  to  the  morphology  of  any  insect  will  be  secured  as  far 
as  possible,  rather  more  stress  is  placed  ux)on  such  as  dex)redate  on  tield  crops.  While 
not  for  a  moment  losing  sight  of  the  value  of  purely  scientilic  investigations,  the 
stations  will  lose  no  opi>ortunity  to  make  such  investigations  of  practical  utility  to 
the  agriculturist,  in  whatever  branch  of  the  industry  he  may  be  engaged.  This  it 
hopes  to  accomplish  by  a  combination  of  held  and  laboratory  work.  The  technical 
features  of  entomology  will  not  sulfer  neglect,  and  it  is  hoped  that  at  some  future 
time  we  may  be  able  to  publish  an  annotated  list  of  the  insect  fauna  of  Ohio,  which 
shall  be  of  value  not  only  to  this  but  adjoining  States  as  well.  For  this  purpose 
specimens  and  notes  are  being  secured  whenever  an  opportunity  is  offered.  " 

From  the  Oregon  Station,  the  entomology  of  which  is  in  charge  of  F.  L.  Washburn, 
we  have  received  the  following  report : 

"  The  library  contains  about  70  bound  volumes,  and  about  60  unbound  pam- 
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pMets,  insect  reports,  monographs,  etc.,  also  files  of  the  American  Naturalist,  Ento- 
mological News,  Zoe,  Psyche,  Insect  Life,  etc. 

''Insecticide  machinery. — A  large-sized  Bean  sprayer,  bamboo  rods,  the  new  Ver- 
morel  nozzles,  the  Nixon  nozzle,  the  new  Bean  nozzle,  a  No.  3  Nixon  spray  pump, 
Little  Climax  pnmp,  and  a  Leggett  London  purple  gun  for  dry  insecticides;  also  10 
gopher  and  mole  traps,  and  a  tank  mounted  on  wheels. 

''Five  Packard  breeding  cages  (old  style).  Breeding  jars.  The  collection  contains 
about  1,200  insects,  representing  from  500  to  700  ditferent  species.  Forty-seven  in- 
sect boxes  in  case,  collecting  tools  and  mounting  material.  " 

"In  addition  to  these  the|department  has,  in  connection  with  zoology,  eleven  com- 
pound and  four  dissecting  microscopes,  dissecting  tools,  etc. 

"Some  of  the  work  in  progress  is  experiments  with  the  codling  moth,  ii.cluding 
observations  on  the  date  of  appearance  of  moth,  length  of  time  required  for  eggs  to 
hatch,  date  of  egg-laying,  and  length  of  life  of  moth;  the  comparative  excellence  of 
several  insecticides;  study  of  the  hop  louse  and  experiments  against  it;  experiments 
with  potash  salts  against  cutworms  and  wireworms;  and  minor  experiments  against 
plant  lice,  flea  beetles,  and  common  pests  of  the  garden." 

No  work  in  economic  entomology  is  specially  provided  for  in  either  the  Pennsyl- 
vania State  College  or  station. 

The  Rhode  Island  Station,  I  believe,  is  without  a  special  entomologist.  The  work 
in  Brown  University  is  systematic  rather  than  economic. 

The  South  Carolina  Station  is  without  an  entomologist  and  no  entomological  work 
is  provided  for  in  the  college. 

In  South  Dakota  the  entomological  work  is  in  charge  of  Prof.  1.  H.  Orcutt,  assisted 
by  Mr.  J.  M.  Aldrich.  The  department  is  united  with  that  of  zoology  in  both  the  col- 
lege and  station.  The  report  from  there  is  very  encouraging.  They  have  an  insectary 
and  are  provided  with  six  pumps  of  different  kinds,  breeding  cages,  etc.  The  collec- 
tion comprises  much  unarranged  material,  and  about  2,000  named  species  in  all  orders, 
chiefly  in  Coleoptera  and  Diptera.  The  library  contains  most  of  the  economic  and 
some  of  the  systematic  works  on  American  insects.  Some  experiments  have  been 
made  with  kerosene  emulsion  as  a  sheep  dip  for  scab.  Experiments  will  be  made  on 
cutworm  control  during  the  summer  and  fall.  A  collection  for  the  AVorld's  Colum- 
bian Exposition  will  be  made.  ' 

Tennessee  is  without  an  entomologist  in  both  station  and  college. 

Texas  also  seems  to  be  Avithout  an  entomologist  at  present. 

At  the  Utah  Station  the  entomologist  and  horticulturist  are  the  same  person,  Prof. 
E.  S.  Ricliman.  He  also  teaches  horticulture  and  botany  in  the  agricultural  college. 
No  report  has  been  received  from  there. 

The  entomological  work  in  Vermout  is  looked  after  by  Prof.  G.  H.  Perkins,  who  is 
also  i^rofessor  of  natural  history  in  the  University  and  State  Agricultural  College. 
No  report  has  come  from  there. 

From  Virginia,  where  the  entomological  and  botanical  work  are  carried  on  by 
Prof.  William  B.  Alwood  in  both  station  and  college,  the  following  short  report  has 
been  received: 

"  For  teaching  and  station  work  I  have  seven  rooms,  main  office ;  x>rivate  office; 
private  laboratory;  main  laboratory,  which  is  also  lecture  room:  working  laboratory 
for  preparation  of  poisons,  fungicides,  etc. ;  and  two  small  storerooms.  This  com- 
prises entire  ground  floor  of  the  main  building.  The  library  is  my  private  collec- 
tion of  principal  American  works  and  of  a  few  foreign.  The  collections  are  mostly 
private,  and  comj)rises  about  3,000  species,  embracing  all  orders.  Breeding  facilities 
are  not  good,  but  cages  and  greenhouse  are  used.  Field  experiments  are  few,  made 
only  to  decide  upon  value  of  methods-,  etc.  Machinery  is  the  very  best  and  well  used. 
We  have  xilaced  much  machinery  throughout  the  State  and  taught  farmers  how  to  use 
it.  I  am  working  especially  upon  tobacco  insects  and  those  affecting  fruits.  I  have 
tliis  year  an  artist  assistant,  one  of  my  students,  and  am  preparing  a  number  of 
illustrations,  especially  on  the  life  hiatovyoi  Protoparce  Carolina  snnlChloridia  rhexia." 
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The  Wasliington  Station  has  no  special  worker  in  economic  entomology  and  hence 
no  report  has  been  received. 

Mr.  A.  D.  Hoi)kins,  of  the  West  Virginia  Station,  reports  in  detail,  but  the  equip- 
ment of  this  station  can  be  summed  up  about  as  follows: 

A  single  room  18  by  18  feet,  fitted  up  with  desk,  bookcase,  working  table,  and 
insect  cabinet  containing  36  drawers  and  27  insect  boxes.  Tliore  is  also  a  shelf  at 
window  ibr  microscopic  work,  office,  and  other  chairs,  with  the  usual  fixtures  for 
work.  In  the  library  are  something  over  200  works  on  entomology.  For  work- 
ing, a  good  high  power  and  a  dissecting  microscope  with  material,  and  for 
collectiug  and  rearing  insects  a  good  line  of  material  and  tools  are  named, 
while  the  equipment  of  insccticidal  machinery  is  quite  complete.  The  records 
of  bred  and  collected  specimens  reach  5,686,  while  he  reports  214  card  notes  and 
index  and  250  pages  of  unpublished  manuscript.  In  the  collection  there  are  con- 
tained 15,100  insects  and  1,050  specimens,  showing  food  habits.  Some  250  unpub- 
lished original  figures  are  also  mentioned. 

Special  lines  of  investigation  are,  (1)  the  study  of  fruit  and  forest  tree  Scolytidai; 
(2)  the  study  of  and  investigation  of  forest  and  shade  tree  insects.  All  of  this  equij)- 
ment  and  work  has  been  accomplished  in  a  trifle  over  a  year. 

While  there  is  no  entomologist  at  the  Wisconsin  Station,  there  is  a  teacher  of  eco- 
nomic entomology  in  the  college  of  agriculture.  Prof.  E.  S.  Golf  has  charge  of  this 
branch  along  with  horticulture. 

Prof.  F.J.  Nis  wander,  who  has  charge  of  entomology  in  the  Wyoming  Station, 
teaches  entomology  and  zoology  in  the  university  and  has  charge  of  the  experi- 
mental farm.    He  reports  as  follows : 

The  books  of  reference  are  Transactions  American  Entomological  Society,  Riley's 
Missouri  Reports,  Packard's  Guide,  and  Garden  Insects  by  Treat,  with  such  of  the 
Government  reports  as  can  be  obtained.  I  have  a  dissecting  microscope  and  have  to 
make  my  own  breeding  cages,  etc.  The  de])artment  gets  no  appropriations  from  the 
board.    I  have  one  small  spray  pump. 

''The  following  outline  of  work  has  been  submitted  to  the  council :  A  study  of  the 
injurious  insects  of  the  season  and  the  best  means  and  remedies  for  their  destruc- 
tion; the  answering  of  correspondence  concerning  insect  outbreaks,  with  sugges- 
tions as  to  best  methods  of  destruction,  and  also  as  far  as  possible  the  study  of  their 
natural  history;  the  publication  of  short  newspaper  articles  from  time  to  time,  as 
occasion  demands,  giving  the  most  approved  methods  of  fighting  insects;  instruct- 
ing the  superintendents  of  the  experiment  farms  with  regard  to  collecting  and  pre- 
serving insects  and  taking  observations  concerning  insect  pests;  the  building  up 
of  a  collection  of  Wyoming  insects,  to  become  a  part  of  the  equipment  of  this  de- 
partment; and  the  preparation  and  collection  of  material  for  the  World's  Columbian 
Exposition  in  1893." 

From  J.  Fletcher,  of  the  Canada  Station,  who  is  both  entomologist  and  botanist, 
this  report  has  been  received : 

The  collections  are  small  and  are  such  as  have  been  made  since  the  organization 
of  the  Government  experimental  farms  in  1887.  There  is  no  special  insectary,  but 
as  there  is  no  teaching  all  of  our  (mine  and  one  assistant's)  time  can  bo  devoted  to 
correspondence  and  breeding  and  remedial  exjjeriments.  The  chief  apparatus  used 
are  Galloway  knapsack  sprayers,  a  pump  attached  to  a  barrel,  and  a  hand  pump 
(Johnson's  aquaject).  The  investigations  made  during  part  of  the  year,  Gortyna  in- 
nanis  in  hops,  HcBmaiolia  serrata  on  cattle,  CoJcophora  fletcherella  on  apple,  Fenusa 
melanopoda  on  alder,  Xematus  licillidiventris  on  poplar,  Ellopia  (f)  on  oaks,  and  para- 
sites. I  have  an  unlimited  sujjply  of  jars  for  breeding,  and  free  scope  to  try  agri- 
cultural experiments  in  the  field.  I  have  been  without  an  assistant  until  this  year, 
and  now  I  hope  to  get  my  collection  in  order  and  be  ready  next  spring  to  do  moi  e 
effective  work.'' 

L.  Bjrunek, 

Chairman. 
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The  President.  If  there  is  no  objection,  the  report  will  be  filed  with 
the  secretary.  Next  is  the  report  of  the  section  on  horticulture  by 
Prof.  Popeuoe,  of  Kansas. 

Mr.  Fairchild.  Mr.  Popeuoe  is  not  present  nor  did  he  say  auythin*^ 
to  me  of  a  report  to  be  presented  to  the  Association. 

Mr.  Plumb.  The  question  brought  up  by  Gen.  Lee  was  left,  as  I 
understood  it,  to  be  discussed  in  the  section  on  college  Avork.  As  1 
think  it  has  a  wide  bcariug  and  many  who  are  interested  in  the  subject 
would  not  be  able  to  hear  the  discussion  in  the  section  on  college  work, 
I  move  that  this  subject  be  brought  before  the  general  session. 

Mr.  Ingersoll.  There  are  three  gentlemen  present  to  read  papers 
before  the  section  on  agriculture  on  the  subject  of  the  teaching  of 
agriculture.  I  would  like  to  have  these  papers  presented  to  the  general 
session. 

Mr.  Plumb.  It  seems  to  me  that  these  papers  are  technical  and  should 
be  presented  in  the  sections,  but  the  question  raised  by  Gen.  Lee  is  of 
general  interest  and  ought  to  be  discussed  before  the  general  session. 

Mr.  Hays.  Prof.  Harwood  and  myself,  who  are  expected  to  read 
papers  before  the  section  on  agriculture  on  the  subject  referred  to,  are 
of  the  opinion  that  if  the  subject  is  of  general  interest  the  papers 
might  as  well  be  read  before  the  general  session. 

Mr.  Harwood.  It  seems  to  me  that  if  Gen.  Lee's  question  is  taken 
up  now  the  same  thing  will  be  gone  over  when  our  i)apers  are  read. 

The  President.  It  has  been  moved  and  seconded  that  the  paper  read 
by  President  Turner  be  discussed  in  the  general  session  at  this  time. 
What  is  your  pleasure,  gentlemen  ? 

The  motion  was  carried. 

Mr.  Sanborn.  Three  years  ago,  after  fourteen  years'  experience  in 
agricultural  education  in  the  New  England  States  and  the  Mississippi 
Valley,  I  was  called  upon  to  organize  an  agricultural  college  on  the 
Pacific  slope.  In  the  several  months  which  I  had  to  think  over  the 
subject  of  organization  and  the  studies  to  be  embodied,  I  went  over 
the  ground  very  carefully  and  arrived  at  some  of  the  following  con- 
clusions. In  the  first  place,  I  read  the  law  very  carefully  and  tried  to 
interpret  it  for  the  greatest  good  to  our  people.  Farmers  from  ocean 
to  ocean  are  supplied  with  agricultural  colleges  and  technical  schools 
of  instruction  in  agriculture.  The  law  under  which  they  exist  states 
that  their  general  i)urpose  shall  be  to  teach  the  branches  of  learning — 
let  me  emphasize  this — that  relate  to  ngriculture  and  the  nu'chanic  arts, 
in  order  to  give  a  liberal  and  i)ractical  education  to  the  industrial 
classes. 

In  organizing  our  institution  we  provided  five  industrial  courses, 
agriculture  having  a  i)rominent  phice.  At  this  tinu'  I  was  writing  for 
the  agricultural  i)apers  throughout  the  country  to  interest  them  in  the 
college.  I  said,  "Agriculture  is  the  leading  industry  of  North  America; 
the  law  says  that  we  shall  teach  agriculture,  the  farmer  demands  that 
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every  effort  shall  be  put  forth  in  his  behalf.  We  shall  do  everything: 
possible  to  make  a«iiii*ulture  a  lea(lin«i  leature  in  our  institution,  but 
alter  all  it  will  rest  with  tlie  tanners  to  determine  whether  the  agri- 
cultural department  shall  bi*  the  leading'  one.  If  the  denuind  for  the 
mechanic  arts  should  prove  stroiii^er,  do  uot  say  that  we  have  tunu'd 
the  cold  shoulder  to  agriculture." 

We  have  put  our  money  into  a  fine  farm,  have  erected  buildings,  and 
have  established  classes  in  mechanics,  horticulture,  biology,  and  other 
special  lines.  My  friends,  the  trouble  is  that  there  is  not  a  demand 
for  agricultural  instruction,  and  the  lault  lies  not  with  the  colleges  but 
with  the  farmers  themselves.  A  young  man  came  to  me  a  short  time 
ago  with  a  letter  of  introduction  and  said  that  he  wished  to  enter  one 
of  the  departments  of  the  institution.  I  saitl  to  him, ''I  suppose  yon 
intend  to  turn  your  back  on  the  farm  and  go  into  the  city."  lie  replied, 
"No,  I  am  going-  back  to  the  farm."  I  asked,  Then  v^  hy  don't  you  take 
a  course  in  agriculture  f "  ^^  hy,"  said  he,  "  I  have  just  come  from  farm- 
ing." The  farmer  does  not  perceive  that  agriculture  rests  upon  science 
and  that  until  he  goes  to  college  and  studies  the  science  of  agriculture 
he  will  be  unable  to  do  the  best  work.  One  reason  win'  young  men 
leave  the  farm  for  the  city  is  the  want  that  they  feel  of  mental  activity. 
When  they  discover  that  mental  activity  is  of  use  in  farming  they  will 
go  back  to  the  farm.  The  demand  for  agricultural  education  is  increas- 
ing and  twenty  years  from  now  it  will  be  the  fashionable  education.  In 
less  time  than  that  the  tide  of  migration  from  the  city  to  the  farm  Avill 
set  in. 

Mr.  FAiRcniLD.  May  I  ask  Sanborn  a  question  ?  I  would  like 
to  know  whether  he  can  tell  us  the  proportion  of  students  taking  the 
course  in  mining,  mechanical,  and  civil  engineering,  and  agriculture. 

Mr.  Sanborx.  Not  definitely.  Of  the  junior  class  two-thirds  of  the 
students  are  in  agriculture,  in  other  classes  the  number  is  about  evenly 
divided  between  that  and  other  courses. 

Mr.  Henry.  If  there  are  only  three  or  four  in  a  class  that  is  not  sig- 
nificant. 

Mr.  Sanborn.  We  have  sixty  juniors  and  thirty  sophomores. 

Mr.  Fernald.  Twenty  years  ago  it  was  ray  pleasure  to  attend  a  con- 
vention of  the  American  Agricultural  Colleges  in  Washington,  and  the 
principal  topic  at  that  convention  was  how  to  induce  j'oung  men  to 
study  agriculture,  and  in  every  convention  down  to  this  time  that  topic 
in  some  form  or  other  has  been  brought  up  for  discussion.  I  do  not 
know  that  we  are  any  nearer  the  solution  of  the  question  than  we  were 
years  ago.  I  believe  that  no  question  more  vital  to  the  interests  of  our 
institutions  will  be  raised  during  the  meeting  of  this  Association  than 
this  one  on  which  I  hope  to  get  light.  The  law  requires  that  we  teach 
the  branches  of  learniiyg-  related  to  agriculture  and  the  mechanic  arts. 
It  is  my  observation  and  experience  that  when  in  the  same  institution 
you  open  the  doors  to  mechanic  ai'ts  and  to  agriculture,  the  young  men 
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will  turn  toward  tlie  mecliauic  arts.  An  effort  lias  been  made  in  my 
own  State  of  Maine  to  cliauge  this.  We  desire  to  see  tlie  number  of 
yonng  men  taking  tlie  course  of  agriculture  increased,  but  we  find  tbat 
even  tbe  students  who  come  there  for  that  purpose,  when  they  see  that 
it  is  better  and  easier  to  take  civil  or  mechanical  engineering,  drop  into 
those  courses  in  large  numbers.  We  can  not  help  it.  If  the  gentlemen 
here  will  point  out  a  way  by  which  we  can  bring  equal  numbers  into 
these  courses  they  will  do  us  an  important  service.  A  farmer  will  ask 
me  why  we  do  not  turn  out  more  agricultural  students — more  who  go 
back  to  the  farm — but  when  I  ask  him  what  course  he  wishes  his  son  to 
pursue,  he  says  he  wants  him  to  take  a  course  in  civil  and  mechanical 
engineering.  *The  farmers  send  their  boys  to  college  to  take  the  other 
courses.  I  exx)ect  that  the  same  thing  is  true  in  every  State,  ^ew 
Hampshire  has  just  received  an  endowment  of  nearly  a  million  dollars 
for  an  agricultural  college.  I  asked  Director  Whitcher  whether  they 
were  going  to  introduce  courses  in  civil  and  mechanical  engineering. 
^'Yes."  Then  I  said  to  him,  '^From  the  first,  there  is  where  your  stu- 
dents will  be."  ''Yes,"  he  said,  "I  know  it.  We  can  not  help  it.  I 
expect  the  students  to  go  into  these  courses."  And  they  will.  If  ]S'ew 
Hampshire  should  shut  out  the  department  of  mechanic  arts,  making  a 
purely  agricultural  college,  the  difficulty  would  be  avoided. 

So  long  as  other  doors  are  open  the  remedy  for  it  has  not  yet -been 
found.  Whether  there  is  a  remedy  is  the  question  to  which  we  should 
address  ourselves.  We  might  lower  the  requirements  for  admission  to 
agricultural  students.  We  have  opened  short  courses,  one  for  two 
years,  and  invited  the  young  men  to  enter,  but  th,ey  do  not  want  to 
come.  We  are  proposing  to  open  a  short  course  in  dairying  by  winter 
lectures.  But  these  are  really  makeshifts  and  do  not  meet  the  demand 
for  an  agricultural  course.  How  shall  we  induce  students  to  take  the 
four  years'  course "? 

But  even  if  our  agricultural  students  do  not  go  back  to  the  farm  we 
need  not  be  entirely  cast  down.  When  the  course  in  agriculture  is 
taken  what  difterence  does  it  make  how  the  knowledge  obtained  is  ap- 
plied? I  claim  that  a  graduate  in  agriculture  is  doing  better  service 
for  agriculture  as  director  or  chemist  of  an  experiment  station,  or  as 
editor  of  an  agricultural  paper,  than  if  on  a  farm.  So  when  a  farmer 
asks  me  whj^  we  don't  turn  out  more  farmers,  I  make  a  long  answer  and 
it  seems  to  satisfy  him. 

Mr.  Lee.  Eight  or  nine  years  ago  a  gentleman  just  elected  to  ijreside 
over  one  of  the  leading  institutions  in  the  Southern  States  when  asked 
what  he  was  going  to  do,  said,  "I  am  going  to  establish  a  department 
of  mechanic  arts  and  a  department  of  agriculture,  and  I  shall  endeavor 
to  direct  our  institution  so  that  it  shall  be  entirely  in  sympathy  with 
agriculture."  [Ai^plause.]  I  hope  I  may  be  excused  for  making  a  per- 
sonal aUusion. 
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Wlij^  do  graduates  from  West  Point  make  good  soldiers  ?  It  is  be- 
cause tliey  are  educated  to  be  soldiers.  Wlieu  a  boy  goes  to  West 
Point  lie  sees  nothing  that  is  not  military.  When  he  goes  into  the 
library  he  sees  pictures  of  Scott,  Sheridan,  Grant,  and  other  dis- 
tinguished soldiers,  and  he  sees  the  shelves  covered  with  military 
books.  While  he  is  there  liis  eating,  his  drinking,  and  his  sleei)ing  are 
military. 

What  is  the  case  with  our  agricultural  colleges  ?  There  is  no  in- 
dustry so  attractive  as  farming.  When  a  man  goes  to  au  agricultural 
college,  agriculture  should  be  presented  in  its  most  attractive  style. 
ITe  slionld  see  the  best  cattle  kept  in  the  best  style,  should  see  i)lowing 
done  with  the  best  plows  and  the  best  teams  j  when  he  goes  into  tlie 
orchard  lie  should  find  the  very  best  fruits,  and  when  lie  goes  into  the 
garden  lie  should  see  the  best  vegetables.  Make  agriculture  attractive 
in  every  way  so  that  when  the  boy  wakes  in  the  morning  he  will  see 
beauties  in  the  farm. 

It  is  only  too  evident  often  that  the  colleges  are  not  in  sympathy 
with  farming.  The  Mississippi  College  is  young  and  can  not  make  a 
comi>arison  with  the  Michigan  and  other  colleges  in  the  older  States, 
but  I  can  say  that  our  college  is  becoming  somewhat  attractive  to  the 
farmer.  For  four  or  five  years  alliance  men  coming  by  would  turn  their 
heads  the  other  way,  but  the  sentiment  has  changed  all  over  the  State. 
The  prejudice  is  almost  broken  down  and  I  feel  confident  that  in  five 
years  we  shall  stand  in  the  same  relation  to  our  farmers  that  the 
Michigan  College  holds  to  hers.  We  shall  not  be  asked  hy  the  legis- 
lature how  much  we  want,  but  how  much  we  can  use.  We  expect  to 
conduct  our  farming  so  that  when  a  farmer  comes  there  and  comi^ares 
it  with  his  own  work  he  will  see  the  advantage  of  scientific  agriculture. 
I  believe  that  the  lack  of  interest  in  onr  agricultural  courses  exists 
simply  because  we  do  not  give  enough  attention  to  agriculture. 

Mr.  Sanborn.  I  would  like  to  ask  whether  anything  is  done  to  keep 
boys  from  going  into  other  courses  which  the  law  is  equally  clear  in 
requiring  ns  to  teach. 

Mr.  Lee.  Only  this.  We  pay  students  for  labor  on  the  farm,  bnt  not 
for  working  in  the  shops.  I  say  that  the  work  in  the  shoi)s  is  edin^ation 
only  and  does  not  deserve  pay,  bnt  that  work  on  the  farm  earns  money 
and  should  be  paid.  Our  mechanical  department  has  been  established 
this  year  and  about  one-half  of  the  boys  have  gone  into  that  depart, 
meut,  but  I  find  that  they  are  now  coming  back  to  the  agricultural 
courses  in  order  to  earn  the  money  paid  for  the  labor  on  the  farm. 

Mr.  Smart.  The  question  before  us  is  a  very  old  question  and  has 
been  discussed  in  the  same  old  way  for  many  years.  I  want  to  con. 
tribute  the  speech  I  have  been  making  for  the  last  five  years.  I  think 
a  good  deal  of  the  blame  for  this  thing  is  to  be  laid  to  the  tariff,  the 
farmer,  the  farmer's  son,  the  farmer's  wife,  the  professor  of  agriculture, 
and  everybody  except  ourselves.  There  are  many  reasons  why  we  have 
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so  feAv  stadents  taldug  the  course  iu  agriculture.  They  could  uot  be 
named  in  half  an.  hour.  This  is  a  large  question  and  that  is  the  reason 
we  have  to  discuss  it  over  and  over  again.  But  as  to  the  statement 
that  agricultural  colleges  are  not  in  sympathy  with  agriculture,  I  do 
not  believe  it  is  true  and  the  interest  manifested  in  this  Association, 
year  after  year  shows  that  it  is  not  true.  I  believe  there  is  not  a  man 
at  the  head  of  an  agricultural  college  that  is  not  deeply  interested — 
certainly  I  am — in  seeing  the  number  of  agricultural  students  increased. 
Each  one  believes  that  he  is  doing  just  about  right  now,  but  I  question 
whether  we  in  Indiana  are.  I  hope  that  we  can  spend  this  afternoon 
or  a  good  portion  of  it  not  in  a  discussion  of  ancient  history,  but  in  con- 
sidering, for  instance,  whether  Purdue  is  doing  the  right  thing.  Cer- 
tainly we  are  not  all  doing  the  same  thing,  and  if  one  man  is  doing  just 
right,  the  others  are  not  quite  right.  Take  the  curriculum  of  Pnrdue 
this  afternoon  and  go  for  it.    Knock  it  to  pieces  if  you  can. 

While  we  do  not  have  large  numbers  in  our  schools  of  agriculture, 
and  while  we  may  never  expect  to  have  a  number  equal  to  those  taking 
the  course  in  engineering,  we  must  not  be  altogether  cast  down  at  that 
fact.  If  the  students  will  not  come  to  the  colleges  the  colleges  must 
go  to  the  students.  I  believe  that  to  be  the  function  of  the  experiment 
station.  It  is  a  scheme  of  university  extension.  The  exijeriment  station 
gives  instruction  to  the  farmer  by  bulletins  and  by  holding  institutes, 
and  in  this  way  20,000  farmers  are  educated  under  the  direction  of  the 
Lafayette  station.  They  seem  to  appreciate  it  very  much  and  they 
doubtless  receive  large  benefits.  So  every  experiment  station  can  go 
to  the  farmer  as  a  college  and  school  of  agriculture  in  every  county  in 
its  State. 

VTe  ought  not  to  send  out  word  that  this  body  of  college  men  say 
that  the  agricultural  colleges  are  not  in  sympathy  with  agriculture.  I 
do  not  think  my  friend  means  exactly  that. 

Mr.  Lee.  He  certainlj^  did  not  mean  anything  offensive,  but  he  did 
want  to  call  out  a  frank  discussion. 

Mr.  Cll^te.  One  gentleman  said  that  he  hoped  we  would  not  discuss 
ancient  history.  It  is,  however,  a  fact  that  by  reading  ancient  history 
we  learn  to  solve  the  problems  of  to-day,  and  I  am  inclined  to  believe 
that  a  little  ancient  history  would  not  be  out  of  place  now.  The  fact 
that  we  do  not  have  enough  students  in  agricultural  colleges  is  due  in 
many  cases  to  the  fact  that  the  farmers  and  their  wives  and  friends, 
from  the  time  a  child  is  born  until  he  is  21  years  of  age,  are  continually 
dinning  into  his  ears  that  farming  is  a  poor  i^rofession.  They  tell  the 
boy  that  the  farmer  works  hard  and  gets  small  pay,  and  that  he  is  the 
tool  of  politicians,  and  looked  down  upon  by  society.  Xow  all  that, 
constantly  drilled  into  a  boy,  inevitably  leads  him  to  look  upon  farming 
as  a  profession  that  he  should  avoid.  We  have  had  young  men  come 
to  us  with  no  intention  of  becoming  farmers  because  they  had  been 
taught  that  farming  was  an  inferior  x)rofessionj  but  four  years'  training 
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witli  our  excellent  equipment,  library,  and  professors,  have  in  many 
cases  brought  these  young  men,  who  came  to  us  from  the  farm  disgusted 
with  farming  and  determined  not  to  enter  on  farming  as  a  profession,  into 
a  ditferent  attitude  toward  farming,  and  nmny  have  gone  back  home  to 
buy  farms  and  become  intelligent,  capable,  and  well-trained  farmers. 

There  are  social  difficulties  that  nuist  be  considered.  The  farmer 
lad  does  not  have  the  social  culture  which  comes  to  those  engaged  in 
other  occupations.  This  is  one  of  the  reasons  why  our  schools  of  agri- 
culture are  not  better  attended.  I  think  much  of  the  criticism  heaped 
upon  agricultural  colleges  is  a  great  error.  If  we  train  up  men  to  teach 
chemistry  in  all  the  length  and  breadth  of  the  land  I  claim  that  we  are 
doing  magnificent  work. 

One  of  the  reasons  whj^our  schools  of  agriculture  are  not  more  widely 
acknowledged  and  attended  is  this:  They  are  united  with  great  uni- 
versities having  great  departments  of  Latin,  Greek,  science,  and  engi- 
neering in  its  various  branches,  but  only  a  little  space  for  agriculture. 
The  spirit  of  the  institution  is  against  the  industrial  course,  and  a 
5'oung  man  going  to  that  school  is  looked  down  upon  by  the  rest  of  the 
students,  and  sometimes  by  the  professors,  for  his  grimy  hands  and  coarse 
clothes.  The  result  is  that  a  young  man  is  almost  forced  into  other 
courses.  The  agricultural  course  will  never  succeed  until  yon  make  it 
important  and  give  it  money  and  appliances. 

Mr.  Henry.  On  the  shelves  of  our  agricultural  grocery  we  have  had 
the  same  things  for  the  last  twenty-five  years.  Our  custom  has  passed 
away  and  we  have  a  very  small  trade.  Is  that  not  sof  Would  it  not 
be  well  now  to  look  these  goods  over  and  study  the  demands  of  the 
trade,  in  order  to  see  whether  we  may  not  better  ourselves?  Get  the 
sort  of  goods  that  people  want  and  you  will  call  in  custom. 

We  have  in  Wisconsin  what  we  call  a  short  course  in  agriculture, 
which  I  believe  goes  a  long  way  toward  meeting  the  Avants  of  the  peo- 
l)le.  How  did  we  get  it!  The  man  Trho  proposed  it  was  Vilas.  At  a 
regents'  meeting  one  of  the  members  read  the  curriculum  for  the  agri- 
cultural course  by  subjects,  one  after  another,  including  "Esthetics." 
Mr.  Vilas  followed  with  a  speech  remarking  the  subjects  embraced  in 
the  agricultural  course,  one  after  another,  until  he  reached  this  item, 
^'^sthetics?"  said  he,  ''Great  God,  gentlemen,  Esthetics!"  From 
this  speech  resulted  our  short  course. 

This  short  agricultural  course  is  strictly  practical  aud  has  been  fairly 
successful.  We  have  also  a  course  of  twelve  weeks  in  each  of  tw  o 
winters.  Why  did  we  make  the  short  coiu^sef  Whj^  did  Mr.  Vilas 
want  it  shorter?  He  taught  in  a  law  school  and  knew  that  a  high 
standard  of  admission  tended  to  keep  out  students. 

I  believe  that  our  courses  must  be  put  down,  down,  down.  In  Minne- 
sota, the  school  established  by  Pillsbury  has  done  more  than  any  other 
in  getting  the  goods  before  the  people  that  they  want.  Mr.  Hall  is 
here,  and  I  hope  that  the  college  presidents  will  hear  how  Minnesota 
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has  been  able  to  get  one  liundred  men  eaeli  year.  Let  me  tell  yon,  my 
college-president  friends  and  trnstee  friends,  yon  have  a  great  qnestion. 
Was  it  the  engineers,  the  mannfactnrers,  who  plead  that  more  money 
should  be  given  for  ediieationl  It  was  the  farmers,  the  agricultural 
papers  and  colleges.  It  was  in  the  name  of  agriculture  that  the  money 
was  asked  for.  But  where  is  there  to-day  a  school  where  a  boy  who 
wants  to  learn  about  sheep  can  learn  as  much  as  he  can  from  a  shep- 
herd? What  professor  of  agriculture  is  there  who  knows  half  as  much 
about  horses  as  a  horseman  ? 

I  think  it  is  a  shame  that  we  have  in  our  colleges  only  one  professor 
for  all  agriculture.  In  a  law  college  there  may  be  a  dozen  professors 
of  law,  and  in  medical  schools  the  same.  When  the  colleges  have  pro- 
fessorships of  horses,  of  cattle,  of  sheep,  of  pigs,  they  will  attract  the 
farmer.  John's  father  will  say,  "  John,  we  have  a  hundred  sheep,  and 
I  think  you  had  better  go  down  to  that  professor  and  study  about 
sheep.    His  whole  time  is  given  to  sheex)." 

We  have  registered  at  our  college  over  one  hundred  students  for  this 
term,  and  over  sixty  names  entered  for  the  dairy  course.  Why?  Be- 
cause it  is  practical.  When  boys  can  learn  about  sheep,  pigs,  and 
cows  they  will  go  to  college,  not  before.  Let  us  separate  the  professor- 
ship of  agriculture  into  about  a  dozen  x)arts. 

Mr.  Alyord.  On  behalf  of  the  executive  committee,  I  wish  to 
announce  that  the  programme  provides  that  the  sections  shall  meet  this 
afternoon  and  organize  for  work. 

At  6:15  p.  m.  the  meeting  adjourned. 

Evening-  Session,  Tuesday,  I^ovember  15,  1892. 

The  meeting  was  called  to  order  by  Mr.  Alvord  at  8:20  p.  m. 
Mr.  Broun  then  delivered  his  address  as  president,  as  follows: 

Gentlemen  of  the  Association  :  In  tlie  annual  address  to  be  made  on  this  occa- 
sion, in  accordance  with  the  custom  and  law  of  this  Association  of  Agricultural  Col- 
leges and  Experiment  Stations,  I  propose  to  occupy  a  portion  of  j'our  time  in  dis- 
cussing the  educational  features  of  the  institutions  here  represented  and  their 
adaj)tatiou  to  the  wants  of  the  people. 

Education  that  looks  to  culture  alone,  while  attractive  and  elevating  in  its  nature 
and  refining  in  its  influence,  does  not  of  itself  qualify  the  recipient  for  the  active 
duties  of  life.  It  simply  builds  the  piers  of  the  bridge  to  be  crossed.  There  must 
be  superadded  to  this  culture,  when  obtained  by  the  fortunate  possessor,  that  tech- 
nical education  which  will  span  the  chasm  that  separates  college  life  from  actual 
life. 

Milton's  definition  of  education,  '^that  which  fits  a  man  to  perform  skillfully, 
magnanimously,  and  justly  all  the  offices,  both  public  and  private,  of  peace  and 
war,"  is  of  too  general  a  character  to  be  of  value.  For,  whatever  might  have  been 
thought  possible  in  Milton's  day,  it  is  beyond  doubt  impossible  now  for  any  one  per- 
son to  be  so  equally  well  educated  in  all  departments  as  to  be  able  to  perform  skill- 
fully all  the  offices  of  peace  and  war. 

In  former  years  the  older  college  systems  were  especially  adapted,  with  their  ex- 
cess of  classical  culture,  to  the  professions  of  law,  medicine,  theology,  and  pedagogy. 
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r?nt  long  since  tlionglitful  men  recognized  the  defect  of  a  system  of  edncation  tliat 
])i  opai'ed  the  youtli  of  the  country  only  for  the  so-called  learned  professions. 

rhe  fact  that  of  the  many  millions  of  our  people  who  were  engaged  in  gainful 
occupations,  about  one-half  were  employed  in  agriculture,  and  less  than  3  per  cent 
belonged  to  the  class  of  lawyers,  physicians,  clergymen,  and  teachers,  showed  the 
necessity  of  broadening  our  educational  system  to  include  this  larger  class,  for  which 
but  little  special  provision  had  been  made.  And,  besides  this,  the  changes  wrought 
in  the  varied  occupations  of  life,  by  the  advances  made  in  science  and  its  many 
applications  to  the  industrial  arts,  demanded  that  provision  should  be  made  for  a 
wide  diffusion  among  the  people  of  a  knowledge  of  these  sciences  and  their  applica- 
tions. 

It  was  in  recognition  of  these  facts  that  the  Congress  of  the  United  States  made 
the  liberal  donation  of  public  lauds  to  establish  the  American  agricultural  colleges. 

It  is  gratifying  to  consider  that  wise  provision  of  national  legislation  through  the 
instrumentality  of  which  there  now  exists  in  every  State  and  Territory  a  college, 
endowed  by  the  General  Government,  for  the  education  and  elevation  of  the  people 
by  instruction  in  the  principles  and  applications  of  science.  Our  admiration  for  the 
far-seeing  wisdom  of  its  authors,  who  in  that  legislation  '^builded  wiser  than  they 
knew,''  increases  the  more  the  subject  is  considered. 

By  the  well-known  act  of  Congress  of  July  2,  1862,  by  which  the  land-grant  col- 
leges were  founded,  Senator  Morrill,  of  Vermont,  built  for  himself  a  monument  more 
lasting  than  brass;  for  thereby  his  name  will  be  held  throughout  our  entire  country 
in  affection  and  esteem  by  the  youth  of  the  centuries  to  come,  who  shall  fill  the  halls 
of  these  colleges  in  seeking  that  education  which  shall  fit  them  to  become  citizens 
worthy  of  the  Rei)ublic. 

It  would,  therefore,  I  beg  just  here  to  say,  be  eminently  proper  that  there  should 
be  placed  in  the  library  of  each  of  theland-grant  colleges  a  bust  of  our  distinguished 
legislative  patron  as  an  eyidence  of  our  high  appreciation  of  the  great  work  he  has 
accomplished  in  the  cause  of  education. 

The  historic  period  in  which  the  act  of  Congress  became  a  law  suggests  a  some- 
what parallel  instance  in  the  establishment  of  a  celebrated  European  university. 

The  historian  tells  us  that  hardly  had  the  sound  of  the  Spanish  artillery  ceased 
to  be  heard  across  the  plains  of  Holland  when  Leyden  decked  herself  with  flowers 
in  honor  of  the  founding  of  the  great  university  which  has  for  centuries  cast  the 
light  of  science  and  learning  to  the  remote  parts  of  the  earth.  While  Leyden  was 
founded  as  a  memorial  of  peace,  our  colleges  were  founded  in  the  hope  of  jDeace  and 
the  preservation  of  the  Union. 

Just  thirty  years  ago,  when  all  the  energies  of  our  country  were  being  consumed 
in  that  terrible  internecine  struggle;  when  war,  with  its  consuming  blight,  was 
alone  the  subject  of  thought  and  object  of  action ;  then,  with  a  wise  foresight  rarely 
equaled,  with  a  sublime  faith  in  the  future  of  our  country,  did  Congress  set  apart 
and  devote  a  vast  portion  of  the  public  domain  to  the  several  States,  in  trust  for  the 
collegiate  education  of  the  generations  to  come.  This  act  alone  will  signalize  in 
history  the  Congress  of  1862.  A  century  must  elapse  before  its  beneficial  effects  on 
the  education  of  the  people  will  be  dulj^  appreciated. 

As  it  was  only  possible  once  in  the  history  of  the  world  for  America  to  have  been 
discovered,  so  it  was  only  possible  once  for  the  consecration  of  this  large  area  of  the 
public  domain  to  the  cause  of  education.  And  as  the  historian  of  the  future  traces 
the  development  of  civilization  in  our  Republic  and  investigates  the  causes  which 
have  contributed  thereto,  the  legislation  which  established  these  national  colleges 
of  science  and  the  arts  will  be  classed  as  a  prominent  factor.  This  affirmation  is 
based  not  so  much  on  what  has  been  done  in  the  field  of  edncation  by  these  institu- 
tions as  on  the  promise  of  the  future;  on  the  broad  view  and  purpose  expressed  in 
the  charter,  as  given  in  the  act  of  foundation;  and  on  the  fitness  of  the  character  of 
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edncation.  designated  as  the  leading  object  of  the  colleges,  to  the  wants  of  the  peo- 
ple and  to  the  demands  of  the  age  of  science  in  which  we  live. 

At  hrst  many  of  the  States,  generally  from  economic  considerations,  associated 
these  colleges  with  their  State  universities:  others  founded  independent  institu- 
tions. But  in  recent  year>i  the  tendency  has  been  in  some  States  to  dissociate  and 
establish  separate  colleges,  from  a  belief  that  thereby  the  object  of  the  educational 
grant  could  be  better  accomplished.  But  whether  they  existed  as  coordinate  parts 
of  State  universities  or  as  independent  institutions,  one  familiar  with  their  history 
can  not  fail  to  have  observed  that  in  the  early  days  there  existed  a  widespread 
prejudice  against  the  character  of  education  proposed  to  be  given.  They  were  in 
many  places  regarded  as  inferior  colleges  for  an  inferior  class.  And  possibly  in  some 
instances  the  mistake  made  in  the  organization  and  schedule  of  study  may  have 
furnished  apparent  cause  for  the  existence  of  such  prejudice. 

The  function  of  the  college  was  without  doubt  often  misunderstood,  and  misap- 
prehension in  the  popular  mind  was  due  largely  to  the  name  the  colleges  bear.  By 
many  they  were  thought  to  be  colleges  established  for  the  sole  purpose  of  making 
farmers  of  their  graduates,  that  they  were  professional  schools  established  for  the 
purpose  of  educating  boys  to  be  farmers,  similar  in  that  respect  to  the  professional 
school  for  educating  young  men  to  be  lawyers  and  physicians,  and  often  the  college 
experienced  severe  criticism  if  its  graduates  should  prefer  to  adopt  some  other  voca- 
tion, lu  the  opinion  of  these  critics  a  land-grant  college  tailed  of  its  object  just  in 
proportion  as  its  graduates  failed  to  adopt  farming  as  a  profession,  and  its  success 
was  considered  proportionate  to  the  number  of  farmers  among  the  alnmni. 

This  contracted  view  of  the  object  of  these  colleges  has  now  largely  yielded  to  a 
more  generous  appreciation  of  the  object  of  the  grant;  to  a  better  understanding 
of  the  broad  and  comprehensive  plan  of  the  charter,  as  contained  in  the  act  of  Con- 
gress; as  well  as  to  a  more  correct  a2ipreciation  of  the  relation  of  technical  to  lib- 
eral education,  and  to  the  acknowledgment  of  the  high 'privilege  and  right  of  an 
American  boy  to  select  his  own  vocation. 

The  leading  object  of  our  colleges  is,  as  expressed  in  the  original  act,  to  teach 
such  branches  of  learning  as  are  related  to  agriculture  and  the  mechanic  arts;" 
and  while  it  also  includes  military  science,  it  does  not  exclude  classical  studies. 
This  is  broad,  comprehensive,  wise,  not  narrow  or  contracted.  The  leading  object 
is  to  teach  the  principles  and  the  applications  of  science,  to  teach  subjects  that  re- 
late to  the  useful  arts,  and  while  culture,  by  the  study  of  the  classics,  is  not  excluded, 
it  is  not  the  leading  object.  It  were  needless  before  this  association  to  name  the 
different  branches  that  relate  to  agriculture  or  the  many  departments  of  exact 
science  that  relate  to  the  mechanic  arts.  All  these  constitute  the  direct  object  of 
the  instruction  to  be  given. 

In  the  first  years  of  the  history  of  these  institutions  attention  was  paid  generally 
to  agriculture  and  its  branches,  to  the  exclusion  of  the  mechanic  arts.  This  re- 
sulted not  only  from  economical  considerations  and  from  the  larger  interests 
involved  in  agriculture,  but  also  from  the  inability  at  that  time  to  teach  the  elemen- 
tary forms  of  mechanic  arts  as  successfully  as  is  now  done  in  the  modern  method  of 
manual  training. 

From  an  experience  of  eight  years  in  an  institution  where  a  well-equipped  labo- 
ratory of  mechanic  arts  constitutes  a  part  of  its  educational  equipment,  I  can  not 
express  with  too  strong  emphasis  my  appreciation  of  the  beneftcial  effects  of  the 
modern  method  of  teaching  what  is  known  as  manual  training.  All  present  are 
familiar  with  its  methods  and  the  educational  controversy  in  regard  to  its  merits  as 
a  means  of  education.  Some  enthusiastic  advocates  have  probably  pressed  its  claim 
with  too  much  ardor  and  demanded  that  it  should  occupy  too  exalted  a  position 
among  the  methods  and  subjects  that  are  generally  recognized  as  means  of  educa- 
tion.   Be  that  as  it  may,  its  true  value  is  now  recognized  by  educators.    It  has  come 
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to  stay,  and  deserves  recognition  in  the  lower  classes  of  a  collegiate  course,  but  only 
as  a  means  of  discij)liue. 

Its  object  is  not  to  make  mechanics  nor  the  making  of  things,  but  the  making  of 
men.  Its  methods  develop  order,  accuracy,  perseverance,  and  self-reliance,  and  while 
imparting  manual  skill  and  giving  strength  to  the  body  its  exercises  tend,  in  a  very 
marked  degree,  to  develop  the  constructive  and  executive  faculties. 

Drawing,  which  gives  the  ability  to  express  the  concept  graphically,  is  also  an 
essential  element  of  a  scientific  education,  universally  recognized  to  be  of  value. 
Hence  a  school  of  drawing  as  an  adjunct  to  the  sclioul  of  mechanic  arts  is  a  neces- 
sary department  of  a  land-grant  college ;  and  the  manual  training  received  from  the 
series  of  graduated  exercises  given  in  this  school,  when  combined  with  the  study  of 
science  as  practically  taught  in  the  different  laboratories,  gives  an  education  em- 
inently fitted  for  the  American  boy  of  the  nineteenth  century.  Moreover,  the  wis- 
dom of  the  charter  of  these  colleges,  in  reciuiring  that  provision  should  be  made  for 
education  in  those  branches  that  relate  to  mechanic  arts,  is  made  manifest  when  we 
consider  their  relation  to  the  necessities  of  civilization. 

The  studies  that  relate  thereto  are  studies  that  relate  to  active  life.  The  arts  by 
which  raw  material  is  converted  into  food,  clothing,  and  shelter  for  civilized  man, 
by  which  towns  and  cities  are  built,  by  Avhich  rivers  are  spanned  and  roads  con- 
structed, and  by  which  manufacturing  is  rendered  possible,  these,  and  all  that  mark 
the  progress  of  the  present  century,  are  directly  or  remotely  dependent  on  the  appli- 
cations of  mechanic  arts. 

The  relation  that  technical  education  has  to  modern  civilization  and  the  benefits 
to  be  derived  therefrom  are  apparent  to  all  observant  minds.  Daily  observations 
show  the  advantage  of  skilled  and  intelligent  labor  over  that  which  is  ignorant  and 
unskilled,  and  make  evident  the  important  part  that  educated  industry  has  in  mod- 
ern civilization.  These  facts  clearly  demonstrate  that  for  a  state  to  equip  her  youth 
by  proper  education  for  this  industrial  age,  to  plan  wisely  for  the  future,  she  must 
encourage  and  liberally  support  technical  education. 

In  view,  therefore,  of  the  prominent  position  mechanic  arts  now  occupy  in  many 
of  the  land-grant  colleges  and  of  necessity  must  occupy,  it  would  seem  eminently 
proper  that  this  Association  should  also  provide  a  department  or  section  devoted  to 
the  consideration  of  subjects  related  thereto,  where  our  colleagues  in  these  depart- 
ments may  discuss  methods  and  improvements  for  the  benefit  of  all  concerned. 

The  relation  that  technical  education  bears  to  liberal  education  is  more  generally 
appreciated  now  than  formerly.  In  the  early  history  of  some  of  the  colleges  we 
represent  it  is  probable  that  too  much  attention  was  paid  to  mere  muscular  educa- 
tion, not  recognizing  the  fact  that  if  energy  is  consumed  too  largely  by  muscular 
exertion  there  will  be  but  little  store  for  mental  effort.  There  is  no  true  education 
in  drudgery,  in  mere  muscular  labor,  when  the  brain  is  not  exercised.  Colleges 
were  not  founded  to  teach  manual  skilly  but  to  teach  brain  skill,  to  develop  mind 
and  character.  And  merely  learning  how  to  do  without  learning  the  why  is  empir- 
ical, a  rule  of  thumb  method,  which  no  educator  can  approve.  In  education,  jirin- 
ciple  is  far  beyond  practice,  and  a  knowledge  of  principle  is  essential  to  good  prac- 
tice. Hence  technical  education  to  be  of  value  must  be  founded  on  a  knowledge  of 
principles,  on  a  liberal  education;  and  the  broader  and  more  extended  the  base  of 
liberal  education  which  constitutes  the  foundation,  the  more  synnnetrical  will  be 
the  column  of  technical  education  which  forms  the  superstructure. 

By  the  term  liberal  education  as  here  used  we  do  not  necessarily  include  or  exclude 
the  classics.  A  fair  knowledge  of  Latin  is,  for  obvious  reasons,  of  great  advantage 
to  a  boy,  and  its  prosecution  is  always  advised  if  time  and  circumstances  permit. 
But  a  comprehensive  knowledge  of  the  princijdes  of  science  is  essential  to  a  liberal 
education  and  especially  to  that  liberal  education  which  is  to  constitute  the  founda- 
tion for  successful  technical  instruction. 
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Education  in  the  principles  of  science  must  be  insisted  on  if  we  hope  to  attain 
success  in  instruction  in  technics.  While  this  is  true  in  every  department^  it  is  pre- 
eminently true  if  agriculture  be  the  Avocation  for  which  the  student  is  to  be  quali- 
lied.  But  the  test  of  exact  knowledge  of  the  principles  of  science  is  the  ability  to 
put  them  in  practice;  hence  the  necessity  of  laboratories  and  woikshops  in  every 
department  of  science  in  connection  with  our  colleges.  We  have,  or,  if  not,  we  must 
have,  in  each  land-grant  college  laboratories  of  chemistry,  physics,  mechanic  arts, 
botany,  biology,  and  of  other  sciences,  where  students  may  learn  things,  not  words; 
where  they  may  learn  to  execute;  may  educate  their  brains  through  their  hands: 
may  learn  science  through  their  finger  tips.  But  scientific  laboratory  work  has  its 
most  comprehensive  field  in  agriculture,  in  horticulture,  and  in  the  dairy,  for  here 
successful  exjierimentation  exacts  tribute  from  almost  every  other  department  of 
science. 

Successful  instruction  in  agriculture  demands  both  theory  and  practice,  a  knowl- 
edge of  the  principles  of  the  sciences  with  which  agriculture  is  directly  concerned, 
and  a  knowledge  of  the  methods  of  applying  those  principles  to  successful  practice. 
Laboratory  practice  in  the  field,  garden,  and  dairy  is  essential,  bnt  it  should  always 
be  educative  in  charactgr,  should  exercise  the  brain  as  well  as  the  hand.  While  why 
we  plow  is  best  learned  at  college,  how  to  plow  is  best  learned  on  a  farm. 

But  the  function  of  the  land-grant  colleges  is  not  solely  to  make  farmers  of  their 
students,  and  where  such  an  opinion  prevails  the  public  mind  can  not,  for  the  inter- 
est of  education,  be  too  soon  disabused  of  the  impression.  To  attempt  such  a  role 
must  of  necessity  result  in  failure.  Xine-tenths  of  the  boys  who  attend  colleges  in 
the  South,  if  not  in  other  sections,  find  when  they  graduate  that  their  capital  on 
which  to  begin  life  is  their  education  alone.  On  their  brains  and  hands  they  must 
depend  for  success.  They  can  not  engage  in  farming  without  a  farm,  and  this,  as  a 
rule,  they  do  not  possess;  hence  they  must  begin  as  wage-earners,  as  teachers, 
engineers,  chemists,  or  in  whatever  capacity  their  education  and  environment  ren- 
der possible. 

But,  should  favorable  circumstances  render  it  possible  for  the  young  graduate  to 
begin  life  as  a  farmer,  it  does  not  necessarily  follow  that  he  will  make  a  successful 
farmer.  When  the  conditions  of  land  and  market  are  favorable  success  in  farming 
comes  of  practical  experience,  close  observation,  and  executive  ability,  with  un- 
tiring energy  and  good  common  sense,  qualities  that  no  college  that  exists  or  may 
exist  can  impart.  But  yet  a  good  science  education,  such  as  is  given  in  our  land- 
grant  colleges,  is  the  best  possible  preparatory  training  for  success  in  this  honorable 
vocation. 

We  maintain,  therefore,  that  the  function  of  the  land-grant  colleges  is  not  to  make 
farmers  of  its  students  (and  in  saying  this  we  are  simply  repeating  the  well-known 
opinion  of  the  legislative  founder  of  these  institutions),  but  to  make  men;  men  with 
educated  brains  and  skilled  hands,  ready  and  willing  to  work  with  both  brains  and 
hands  in  whatever  vocation  they  are  best  fitted  to  perform  the  duties  of  life. 

There  is  another  view,  worthy  of  consideratiou,  which  necessitates  a  broad  and 
liberal  curriculum,  as  required  in  the  act  of  Congress. 

The  freedom  and  possibilities  of  American  life  differ  from  the  fixed  relations  of  an 
older  European  civilization,  where  the  son  is  expected  to  adopt  the  vocation  of  the 
father.  American  freedom  protests  against  a  system  that  would  educate  a  class  of 
boys  for  one  vocation  only.  The  right  of  an  American  boy  to  carve  out  his  OAvn  for- 
tune and  to  adopt  any  vocation  that  his  inclination  and  talent  may  lead  to  and  his 
judgment  apjjrove,  should  not  be  abridged  by  an  educational  system  designed  to 
prejudge  his  future  and  train  him  for  one  vocation  only.  He  does  not  measure  his 
possibilities  by  his  father's  attainments.  Ho  may  be  farmer  or  physician,  teacher  or 
lawyer,  merchant  or  mechanic,  preacher  or  president.  Hence  our  agricultural  col- 
leges should  not  be  modeled  after  the  plan  of  the  European.    They  of  necessity  must 
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bo  broader  and  more  liberal  in  tbeir  educational  schemes  in  order  to  adapt  them- 
selves to  American  civilization. 

While  these  views  are  not  new  to  the  members  of  this  Association,  still  they  needs 
must  be  in  many  sections  emphasized  with  insistence,  in  order  to  give  a  just  im- 
pression of  the  edncatioual  work  we  are  endeavoring  to  do  and  are  required  to  do 
under  the  law  establishing  these  institutions. 

They  constitute  on  the  one  hand  the  argument  for  breadth,  for  liberal  education 
against  narrowness,  which  is  sometimes  charged  by  adherents  of  the.  old  classical  cul- 
ture, who  contend  that  there  is  no  place  for  an  agricultural  college  in  the  American 
system  of  education;  and  on  the  other  hand  they  furnish  the  argument  for  liberal 
education  against  the  empirical  technical  instruction  that  even  yet  in  many  sections 
agricultural  friends  contend  should  be  the  limitations  of  the  educational  sphere  of 
the  land-grant  colleges. 

The  growth  of  these  institutions,  their  influence  in  causing  older  colleges  to  mod- 
ify their  courses  of  instruction,  the  high  esteem  in  which  they  are  held  by  men  of 
learning  as  educational  centers  of  power,  the  life  and  energy  they  manifest  in 
every  State,  furnish  an  answer  to  each  class  of  critics  and  give  assurance  of  an 
influence  for  good  that  will  widen  with  the  years. 

Our  Association  represents  not  agricultural  colleges,  but  American  agricultural 
colleges ;  broad  institutions,  adapted  to  American  civilization,  and  not  imitations  of 
those  which  exist  elsewhere  and  are  adapted  to  an  older  civilization  where  class  ed- 
ucation is  recognized.  They  are  the  product  of  our  civilization  and  of  the  century 
in  which  we  live  and  represent  not  the  old,  but  the  new  education,  and  this  so-called 
new  education  makes  no  protest  against  the  old  classical  system,  which  has  for  cen- 
turies held  the  gateways  of  the  temple  of  learning  and  trained,  disciplined,  and 
refined  human  thought  and  expression.  It  is  not  revolutionary,  but  supplementary, 
and  seeks  to  build  up  and  develop  American  civilization  by  making  the  leading 
object  not  linguistic  culture,  but  scientific  training. 

Our  colleges  represent  the  legitimate  outgrowth  of  the  i)rogress  of  science  and  the 
demands  of  the  century.  They  must  grow  in  harmonious  development  with  the  age 
in  which  they  exist  and  must  not  cease  to  grow,  for  with  a  college  the  cessation  of 
growth  is  the  beginning  of  decay.  Their  faces  are  turned  toward  the  future  and  not 
toward  the  past;  hence  their  chief  concern  must  be  about  the  studies  of  the  i)resent 
and  future. 

In  the  former  centuries  it  was  not  useful  knowledge,  but  polite  learning,  not  the 
laws  of  nature,  but  the  laws  of  language,  that  were  deemed  worthy  of  study . 

No  one  knew  a  century  ago  that  steam  would  revolutionize  the  world  and  change 
the  methods  of  human  industry.  No  one  knew  that  it  would  enable  England  with  its 
limited  area  and  population  to  do  the  work  that  represents  the  equivalent  of  the 
manual  labor  of  all  the  able-bodied  men  of  the  world,  but  the  fact  is  it  has  changed 
the  face  of  the  civilized  world,  entered  every  department  of  human  industry,  and 
largely  modified  our  educational  systems.  It  is  then  no  longer  a  question  whether 
science  shall  be  taught  or  not.  The  spirit  of  the  age  demands  it,  and  the  question 
now  is,  in  the  limited  time  that  can  be  devoted  to  education,  how  much  of  the  old 
can  be  retained? 

We  have  reason  to  be  thankful  that  the  colleges  represented  by  this  Association 
have  their  faces  turned  toward  the  future,  and  that  there  is  established  in  every 
State  of  the  Union  a  college  that  exalts  useful  knowledge  and  educates  its  youth 
for  the  future  and  not  for  the  past. 

But  some  contend,  though  at  present  the  tendency  is  to  a  more  liberal  view,  that 
education  in  science  is  inferior  in  character  and  in  discipline  to  the  old  form  of  edu- 
cation of  the  classical  colleges.  Were  this  the  proper  place  for  controversy  we 
might  assume  the  aggressive  and  challenge  comparison  of  the  results  of  the  cen- 
turies of  educational  work  under  the  classical  curriculum  with  the  achievements  of 
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the  scieutific  schools  of  receut  times.  If  fruits  are  the  test  of  merit,  the  decision 
would  uot  be  doubtful. 

In  defense  of  the  discipliue  that  is  the  result  of  the  study  of  science,  we  may 
briefly  say  that  its  study  gives  thought  and  tone  to  the  mind,  cultivates  accuracy 
of  perception,  discrimination  of  judgment,  closeness  of  observation,  correctness  of 
reasoning,  and  imparts  a  love  of  truth  rather  than  of  victory.  And  further,  by  its 
study  of  the  concrete  rather  than  of  the  abstract,  by  its  constant  looking  for  the 
relation  of  cause  and  etfect,  the  mind  is  familiarized  with  the  true  spirit  of  induc- 
tive philosophy,  the  philsophy  of  daily  life,  and  thus  in  its  educational  efl;ect  is 
demonstrated  the  truth  of  the  definition  that  science  at  last  is  only  refined  com- 
mon sense." 

Our  contention  is  that  the  education  given  by  the  scientific  and  technical  schools 
holds  no  inferior,  but  for  many  vocations,  a  superior  rank.  For  it  gives  an  educated 
man  power  in  practical  life,  gives  self-reliance  and  trains  executive  ability,  gives  true 
manhood,  and  looks  to  life  in  its  wider  aspect  and  not  to  self  for  culture's  sake. 
Culture  is  a  luxury  for  education,  but  science  is  a  necessity,  a  necessitj'  for  all  the 
l>eople. 

There  is  one  feature  of  our  colleges  that  in  this  brief  review  should  not  be  omit- 
ted.  The  charter  makes  instruction  in  military  tactics  imperative,  and  to  empha- 
size the  obligation  the  general  government  has  made  provision  to  furnish  to  each 
institution  a  (qualified  otficer  to  give  the  requisite  instruction,  and  thereby  we  have 
the  excellent  instruction  of  the  U.  S.  Military  Academy  ext'^uded  to  the  thousands 
of  young  men  of  the  several  States  who  attend  the  colleges  here  represented. 

The  military  instruction  and  training  received  makes  of  the  young  men  citizens  of 
more  value  to  the  State  and  the  Nation.  They  constitute  material  for  the  trained 
military  reserve,  ready  to  support  the  arm  of  civil  authority  should  occasion  re- 
quire, and  hence  are  an  element  of  power  in  our  midst,  which,  increasing  with  the 
years,  tends  to  conserve  our  civilization. 

That  military  instruction  is  required  is  a  mark  of  the  wise  legislation  that  formu- 
lated the  charter,  and  fidelity  to  the  trust  requires  that  all  its  provisions  should  be 
faithfully  executed.  The  report  of  the  Commissioner  of  Education  for  1889  shows 
that  54  per  cent  of  the  10,000  students  in  the  land-grant  colleges  received  instruc- 
tion in  military  tactics,  a  gratifying  result,  furnishing  evidence  that  the  trust  is 
executed  in  accordance  with  its  requirements. 

But  this  Association  represents  not  only  agricultural  colleges,  but  also  the  agri- 
cultural experiment  stations  connected  therewith. 

Experience  confirmed  what  reflection  anlicii^ated,  that  agriculture  neither  as  an 
art  nor  as  a  science  could  be  largely  promoted  by  teaching  college  students  the 
elements  of  the  sciences  related  thereto. 

The  agricultural  colleges  at  first  largely  failed  to  win  the  confidence  of  the  farm- 
ers, those  whoso  interests  they  were  especially  designed  to  promote.  They  were 
criticised  for  not  accomplishing  an  impossibility. 

The  unsolved  problems  of  agriculture  demand  for  their  solution  the  profound 
study  of  the  best  scientific  experts,  and  are  to  be  solved  only  by  accurate  scientific 
investigation  and  experimentation  continued  through  successive  years. 

The  necessity  for  means  and  men  to  conduct  this  scientific  research  and  investiga- 
tion of  the  varied  subjects  related  to  agriculture  was  first  recognized  by  college 
workers;  and  publie^piniou,  largely  created  by  their  influence,  was  formulated  by 
Congress  in  the  act  of  18S7,  establishing  ihv.  agricultural  experiment  stations.  By 
this  act  there  was  nuide  by  the  general  government  a  munificent  endowment  for 
research,  and  thereby  has  been  established  in  every  State  a  corps  of  scientific  ex- 
perts, whose  duty  is  not  to  teach  but  to  investigate,  to  investigate  scientifically  ! 
subjects  that  relate  to  agriculture. 

No  govornnjcnt  ever  before  paid  a  higher  tribute  to  the  value  of  science  or  made  a 
more  valuable  contribution  to  the  interest  of  agriculture,  on  which  all  other  depart- 
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ments  of  infliistry  depend.  Provision  was  made  both  for  discovery  and  dissemina/- 
tion.  This  important  supplement  to  the  agricultural  colleges  has  given  to  the  farm- 
ers of  every  State  a  corps  of  scientific  officers  to  work  exclusively  for  their  interest, 
and  has  wisely  provided  that  the  results  of  the  investigations  shall  he  brought  home 
to  them  in  the  form  of  printed  bulletins.  The  investigations  have  already  borne 
fruit  in  the  discovery  of  important  truths  and  in  the  dissemination  of  knowledge  of 
value  to  the  farmers,  and  in  the  coming  years  beuetits  of  inestimable  value  must 
accrue  to  agriculture. 

The  officers  of  the  station  have  a  great  work  before  them — one  worthy  of  the  best 
labors  of  the  best  men.  They  have  to  call  forth  their  best  energies,  not  only  the 
stimulus  of  devotion  to  science  in  the  search  for  discovery,  but  also  the  satisfaction 
of  knowing  that  what  may  be  discovered  of  value  to  agriculture  will  cause  its  authors 
to  be  esteemed  in  the  jxars  to  come  as  benefactors  of  the  human  race. 

But  the  growth  of  these  colleges  during  the  quarter  of  a  century  of  their  existence 
and  the  progress  of  science  demanded  that  they  should  be  provided  with  enlarged 
and  improved  scientific  equipment,  with  a  larger  staff  of  officers,  with  better  libra- 
ries, and  improved  facilities  of  instruction.  And  the  Congress  of  1890,  with  marked 
unanimity,  happily  under  the  leadership  of  the  distinguished  author  of  the  original 
bill  founding  these  institutions,  passed  the  act  granting  an  additional  endowment, 
increasing  for  specific  purposes  the  income  of  each  college. 

By  this  last  and  third  Congressional  act,  the  colleges  have  a  pledge  of  confidence 
on  the  part  of  the  general  government  of  which  every  incentive  that  ennobles  human 
nature  demands  that  they  should  prove  themselves  worthy. 

There  should  be  no  stejis  backward.  We  must,  as  earnest  Christian  teachers,  as 
true  students  of  science,  work  continuously  and  earnestly,  and  execute  faithfully  the 
great  trust  committed  for  the  present  to  our  keeping.  It  is  a  great  trust  for  the  bene- 
fit of  the  people,  all  the  jieople  and  not  for  any  special  class. 

The  admirable  form  of  government  under  which  we  live  is  illustrated  in  the  rela- 
tion of  these  national  schools  of  science  to  the  States  and  the  General  Government. 
The  colleges,  though  endowed  by  the  general  government,  are  subject  only  to  State 
control  uuder  conditions  imposed  on  the  trust.  These  conditions  inhibit  the  use  for 
building  purposes  of  the  income  from  two  of  the  grants  and  permit  a  small  expendi- 
ture from  the  third. 

Hence,  in  accepting  the  trust  each  State  imposed  on  itself  the  obligation  to  pro- 
vide for  its  college  all  buildings  tbat  are  necessary  to  a  full  realization  of  the  objects 
of  the  national  grant.  The  reports  show  that  this  obligation  has  been  complied  with 
in  a  liberal  manner,  by  large  donations  from  the  State  legislatures  and  from  other 
sources,  the  value  of  the  gifts  to  these  institutions  in  land,  buildings,  and  equipuient, 
being  in  excess  of  $5,000,000.  By  this  provision  the  interest  of  the  State  in  the  col- 
lege is  increased  and  the  endowment  is  preserved  uudiuiinished.  It  is  held  by  the 
States  in  trust,  in  perpetuity,  and  cannot  be  squandered  or  lost  by  mismanagement. 
Hence  our  colleges  are  i)ermauent  institutions  resting  on  a  foundation  as  secure  as 
the  Government  itself. 

From  the  last  published  report  of  the  Commissioner  of  Education,  for  the  year  1889, 
we  find  that  the  thirty-two  land-grant  colleges  named  therein  had  700  officers  of 
instruction,  with  nearly  10,000  students ;  that  they  enjoyed  an  annual  income  of 
$1,500,000,  with  an  endowment  of  $10,000,000;  that  the  value  of  their  grounds  arid 
buildings  was  estimated  at  $6,000,000,  with  a  scientific  equipment  valued  at  nearly 
$1,000,000. 

And  further,  as  significant  of  the  growth  of  fourteen  colleges  there  reported,  in 
the  five  years  frora  1884  to  1889  the  number  of  instructors  had  increased  30  per  cent 
and  the  number  of  students  50  per  cent. 

It  is  true  that  several  of  the  institutions  given  in  this  report  are  State  universities, 
but  were  we  able  to  present  the  reports  of  the  fifty-three  land-grant  colleges  estab- 
lished in  1892,  limiting  the  statistics  strictly  to  these  colleges  and  the  corresponding 
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depftrtments  in  the  uiiivorsitios,  the  figures  given  wonhl  not  be  diminished,  but 
largely  increased.  Besides  the  colleges,  this  Association  also  represents  tifty-one  ex- 
periment stations,  with  a  statt'  of  over  500  officers  and  assistants  scattered  tlirongh- 
ont  the  States  and  Territories,  working  for  the  promotion  of  the  great  interests 
of  agriculture. 

The  nnml)er  of  students  and  officers  of  instruction  and  investigation,  the  value  of 
the  buildings  and  equipment,  and  the  amount  of  the  endowment  and  annual  income 
demonstrate  The  im2)ortance  of  the  trust  committed  to  the  officers  and  trustees  of 
these  institutions.  They  have  long  since  passed  the  experimental  stage  and  are  now 
recognized  as  important  factors  in  advancing  education  and  promoting  civilization 
in  America. 

Our  duty  is  to  make  the  work  of  these  colleges  and  stations  known  to  the  world. 
And  the  opportunity  presented  in  the  World's  Columbian  Exposition  at  Chicago 
should  be  improv  ed  by  presenting,  in  the  most  efificient  manner,  the  methods  nscd 
and  the  work  done.  Faithfulness  to  our  trust,  as  Avell  as  the  interest  of  the  insti- 
tutions we  represent,  demand  this.  But  to  make  the  exhibit  worthy  of  the  institu- 
tions will  retpiire  a  large  additional  expenditure  of  energy  and  money.  That  onr 
governing  boards  are  authorized  to  direct  this  expenditure,  appears  evident  from 
the  educational  nature  of  a  reiircsentative  exhibit  and  the  wide  dillusion  of  useful 
knowledge  that  would  result  therefrom. 

Especially  does  it  follow  that  an  appropriation  of  funds  for  this  jiurpose  is  legiti- 
mate, since  the  diffusion  of  useful  knowledge  is  named  in  the  act  of  Congress  as  one 
of  the  objects  of  the  grant.  With  means  available  and  proper  energy  there  can  l)e 
made,  and  should  be  made  snch  an  exhibit  at  Chicago  as  will  challenge  the  admira- 
tion of  visitors,  American  and  foreign;  snch  as  will  show  the  beginnings  of  the 
great  work  to  be  accomplished  by  the  national  schools  of  science  and  the  agricul- 
tural experiment  stations  for  the  education  and  upbuilding  of  onr  whole  country. 

In  presenting  to  yon  these  views  I  beg  yon  to  consider  the  relation  yon  hold  to  the 
jiresent  and  future  well-being  of  onr  country.  You  are  scientific  investigators, 
working  for  the  improvement  and  promotion  of  that  industrial  art  which  direcily 
concerns  the  Avell-being  of  the  largest  jiortion  of  the  human  family.  You  are  ob- 
serving, noting,  comparing  the  methods  of  natnre's  action,  in  order  to  discoA^er 
what  promotes  or  retards  plant  or  animal  life.  And,  whether  Avorking  with  retort, 
microscope,  or  pruniug  or  dissecting  knife,  you  are  Avorhing  to  ameliorate  the  condi- 
tions of  human  life,  and  by  shoAving  how  better  to  subdue  the  earth,  to  bring  in- 
creased i)rosperity  and  haj)piness  to  the  homes  of  the  peo^jle,  yow  are  Avorking  not 
for  self,  but  for  the  good  of  humanity. 

We  are  teachers,  having  nnder  our  charge  thousands  of  the  youth  of  to-day,  those 
upon  whom  the  future  destiny  of  our  conntry  Avill  largely  dei)end.  Let  us  duly  ap- 
preciate the  nuignitude  and  importance  of  the  great  trust  committed  to  onr  care,  its 
Aveighty  responsibilities  as  Avell  as  its  immense  possibilities;  let  ns  faithfully  and 
zealously  execute  its  provisions,  educating  the  youih  entrusted  to  us  so  well  and  so 
tlioroughly  in  the  principles  and  applications  of  science  that  they  will  show  in  their 
lives  that  love  of  work,  that  loA^e  of  truth  that  comes  from  an  imbibition,  l)y  science 
study,  of  scientific  method  and  sci(mtific  spirit;  let  us,  looking  to  the  future  with  an 
earnest  love  for  our  Avhole  conntry,  faithfully  Avork  to  make  the  nati(Uial  schools  of 
science  here  represented  the  best  schools,  best  in  their  adaptation  to  the  demands  of 
American  civilization,  best  in  their  haruKuiy  with  the  spirit  of  the  age,  ai:d  best  in 
the  Avide  diffusion  of  a  patriotic  and  Christian  spirit  among  the  youth  of  our 
country. 

Mr.  Alvoi  d  distributed  copies  of  the  revised  constitution  as  reported 
bytlie  executive  committee  and  announced  that  it  would  be  considered 
at  the  morning  session  of  the  folk) wing  day. 
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Mr.  Curtis,  for  the  program  committee  of  the  section  on  agriculture, 
announced  thefollo^ying  program  for  the  section  on  agriculture: 

Wednesday  (1)  Details  of  successful  farmer  education  j  (2)  What 
should  the  professor  of  agriculture  teach? — G.  E.  Morrow  and  P.  M. 
Harwood ;  (3)  Soil  investigation,  E.  W.  Hilgard  (x>repared  for  the  chem- 
ical section)  J  (4)  Relation  of  the  experiment  station  to  the  agricultural 
college,  for  open  discussion.  Thursday  (1)  The  field  of  bulletins,  pres- 
ent and  prospective,  0.  L.  Ingersoll;  (2)  The  establishment  of  official 
methods  of  experimentation,  W.  A.  Henry  and  E.  A.  GuUey;  (3) 
Mistakes  to  avoid  in  dairy  experiments,  H.  H.  Wing;  (4)  Forage-plant 
tests,  their  scope  and  plan,  0.  G.  Georgeson. 

Mr.  Turner  announced  that  the  section  on  college  work  had  requested 
Mr.  Fairchild,  of  Kansas,  to  present  to  the  general  session  a  paper  on 
the  relation  existing  between  technical  and  general  courses  of  study, 
and  moved  that  this  paper  be  presented  at  once. 

The  motion  Avas  carried  and  Mr.  Fairchild  read  as  follows: 

The  Relation  of  Techxical  to  General  Couiises  of  Study. 

The  methods  of  training  for  active  life  have  varied  from  time  to  time  with  the 
ideas  of  the  leaders  among  cdncators.  Tlie  swinging  xiendulum  of  thought  is  found 
everywhere,  and  perhaps  is  nowhere  more  evident  than  in  the  effort  to  train  to  most^ 
usefulness  in  the  least  possihle  time. 

The  trend  of  earnest  effort  at  all  times  toward  special  training  is  natural,  for  sev- 
eral reasons.  It  saves  time  in  gaining  a  living.  The  sjiecialist  can  pay  his  way  from 
the  start.  Further,  it  makes  haste  towards  usefulness.  One  who,  saying,  ^'This 
one  thing  I  do,"  can  do  the  least  of  nseful  things,  seems  doing  well  and  tills  a  niche 
in  somebody's  j)lans. 

The  great  advance  in  division  of  lahor  everywhere  reveals  the  fact  that  such  di- 
vision is  profitable,  both  to  the  actor  and  to  the  world  for  which  he  acts.  The 
whole  trend  of  civilization  indicates  that  a  little  dona  repeatedly  brings  perfection 
in  tliat  little.  And  the  whole  mechanism  of  production  and  exchange  tends  toward 
economy  in  the  little  perfections.  To  seek  some  niche  to  fill,  and  fill  it  well,  as 
speedily  as  possible,  is  the  end  which  every  youth  has  set  before  him  in  the  practical 
lessons  of  life. 

Moreover,  the  bulk  of  human  knowledge  in  our  day  overwhchns  the  thoughtful 
youth  and  compels  him  at  once  to  acknoAviodge  the  hopelessness  of  universal  infor- 
mation. To  expect,  like  Milton  or  Bacon,  to  eom])ass  all  of  science  in  one's  educa- 
tion would  be  simply  preposterous.  A  mere  glance  at  elementary  facts  reveals  the 
uselessness  of  such  attempts.  Even  when  one  is  exhorted  to  broaden  his  vieAV  of 
the  world  by  extending  his  search  into  the  grand  humanities,  the  question  instantly 
arises,  which  humanities?  for  every  field  of  study  calls  for  whole  libraries  and 
for  almost  numberless  laboratories,  with  the  ever  present  suggestion  of  more  to  fol- 
low. Thus  the  necessity  for  choice  of  culture  is  as  evident  now  to  the  mere  tyro  in 
knowledge  as  it  once  was  to  the  philosopher.  Indeed  the  very  general  discipline  of 
our  youthful  days  through  Roman  classics  and  Greek  poetry  has  now  become  a 
h^pecial  training;  and  that  which  opened  to  the  view  of  us  elder  thinkers  a  world 
and  a  history  must  now  present  to  our  children  only  tlie  details  of  a 'few  lives  or 
must  occupy  a  lifetime  in  searching  for  tliu  ever-wavering  Influence  of  such  thoughts 
in  the  world. 

We  must  expect,  then,  the  absolute  necessity  of  special  thought  and  s]>ecial  train- 
ing for  all  who  would  maintain  their  part  in  this  world  of  active  thought.    And  yet 
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the  dangers  from  attention  to  a  single  field  of  tlioiiglit  are  the  same  now  as  ever. 
Tliese  dangers  are  both  individual  and  social.  To  an  iudi\  idual  mind  occnpied  with 
a  study  of  facts,  however  numerous  those  facts,  the  view  of  nature  becomes  narrow; 
occujnedwith  few  relations,  the  indefinite  detail  in  those  relations  seems  a  universe — 
yes,  even  the  universe— and  other  minds  are  read  by  the  same  little  signs.  The 
growth  of  reasoning  power  is  thus  limited  almost  to  mere  empiricism.  The  associa- 
tion of  fact  with  fact  in  a  single  rut  of  thinking  makes  this  one  rut  in  the  law  of 
nature  paramount  among  relations.  Almost  no  estimate  of  truth  is  genuine,  for 
such  a  mind,  held  within  its  narrow  confines,  so  magnifies  the  nearer  objects  as  to 
obscure  their  relation  to  the  rest  of  nature.  Such  a  view  of  our  universe  and  its 
ever-increasing  activity  becomes  shortsighted.  Repetition  after  repetition  of  the 
same  set  of  facts  seems  to  make  up  both  time  and  eternity,  and  instead  of  growth 
and  expansion  to  meet  the  opening  vistas  of  infinity  the  confine  of  the  well-worn 
path  occupies  all  energies.  With  such  habitual  views  an  overweening  conceit  is 
most  natural  and  most  frequently  realized,  Nothing  so  fully  sets  a  man  above  his 
fellows,  in  his  own  opinion,  as  excessive  familiarity  with  a  few  particulars  indefi- 
nitely applied.  The  fact  that  such  an  individual  often  finds  himself  out  of  sym- 
pathy Avith  his  neighbors,  misunderstanding  them  and  misunderstood  by  them,  too 
often  only  exalts  his  opinion  of  himself  and  makes  even  more  exaggerated  the  tend- 
ency to  narrowness,  unreasonableness,  unfairness,  discouragement,  and  self-con- 
ceit. Such  a  result  leads,  naturally,  to  conflict  in  the  social  life  of  individuals.  All 
mutual  understanding  between  two  persons  implies,  of  course,  a  commonplace  of 
thought.  Two  extreme  specialists  in  diff'erent  lines  have  no  such  common  j)lace,  lack 
appreciation  of  one  another's  personality,  and  must  fall  back  upon  the  simplest  talk 
of  Avcather  and  crops.  A  lack  of  common  wants  brings  partisanship,  and  argument, 
for  lack  of  common  jilacc  and  clearness  of  reasoning,  becomes  bickering  and  vitu- 
peration. Misrepresentation  is  inevitable,  both  as  to  abilities  and  needs;  and  too 
often  the  social  Avorld  is  all  awry  to  the  scA^eral  eyes  mistrained  in  observation  of  a 
single  class  of  facts. 

The  Avorld  is  full  of  examples.  City  and  country  A'ie  Avith  each  other  in  furnish- 
ing expert  instances,  and  the  ignorance  that  is  hardest  to  combat  is  the  self-con- 
scious knoAvlcdge  of  a  narrow-minded  routine  Avorker  Avith  a  single  range  of  thought. 
These  real  dangers  it  is  the  part  of  true  education  to  meet  and  destroy.  No  student 
of  educational  methods  can  be  willing  to  be  restricted  to  the  laws  of  the  one  object 
of  study  he  selects.  His  problem  is  to  find  a  remedy  for  every  exil  tendency  and  yet 
lose  none  of  the  trend  of  nature  in  the  groAA^th  of  humanity  toward  its  perfection  of 
accomplishment. 

The  remedy  of  our  earlier  days  for  the  narrowing  tendency  of  technical  training 
Avas  to  divide  all  growth  between  two  periods:  one  of  discipline,  in  which  the  range 
of  knowledge  is  the  mere  gymnastic  field  for  youthful  energy  of  mind,  and  the  other 
<»f  training  in  the  chosen  profession  through  application  of  the  Aviderrange  of  particu- 
lars implied  in  discij^line.  This  assigned  all  technical  courses  to  a  university  where, 
by  assumption,  only  disciplined  minds  were  gathered.  The  long  preliminary  course 
of  l)iirely  general  knowledge  Avas  followed  by  a  brief  training  in  technical  application. 
And  yet  the  Avhole  was  far  too  sIoav  in  perfecting  the  work  of  the  best  minds  and 
wholly  inadequate  in  adaptation  to  growth  from  mediocrity  into  superiority.  Too 
often  the  ardent  earnestness  of  youth  for  accomplishment  was  wholly  quenched,  and 
multitudes  became  mere  timeservers  in  vain  speculation  about  the  universe,  Avhile 
knowing  nothing  of  the  details  of  life  and  learning.  The  exhortation,  not  uncom- 
mon, to  aAvait  developed  powers  before  selecting  applications  for  such  poAvers,  Avas 
([uite  like  the  ludicrous  maxim,  "Never  go  near  the  water  'till  you  have  learned  to 
HAvim."  The  actual  swimmers  in  our  earlier  days  in  the  seas  of  actual  life  Avero 
chiefly  those  Avhose  necessities  compelled  daily  application  of  ingenuity  in  details 
as  a  moans  of  accomplishing  discipline  of  mind  in  tlie  general  course  of  study. 
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The  later  remedy,  and  the  better,  for  extremes  in  specialization,  employs  a  nnity 
of  ideas,  both  special  and  general,  concrete  for  the  abstract  and  abstract  in  the  con- 
crete, embracing,  if  possible,  all  activities  at  once.  This  must  recognize  all  knowl- 
edge sought  in  relation  both  to  self  and.  to  humanity.  ''Truth  for  its  own  sake" 
means,  in  this  connectiou,  truth  for  its  importance  in  the  range  of  possibilities. 
Each  step  in  advance  is  made  upon  the  foundation  laid  in  past  activity.  And  yet 
the  broader  views  of  older  students  or  of  teachers  are  the  constant  stimulus  to 
greater  activity.  All  knowledge  has  its  uieaning  with  reference  to  some  line  of 
active  expression,  and.  that  expression  is  its  meaning  in  relation  to  all  humanity. 
This  implies  that  each  student  shall  find  by  natural  contact  with  the  things  about 
him  the  line  of  ingenuity  which  shall  make  him  most  useful  to  his  fellow  men.  In- 
stead of  regarding  his  trade  or  his  profession  as  simply  a  means  of  living,  he  nat- 
urally finds  it  a  means  of  giving  a  larger  life  to  his  fellow  men.  Philanthropy  is 
from  the  start  a  stimulus  to  exertion,  because  the  active  energy  is  made  to  illustrate 
the  united  interests  of  society,  a  nation  or  a  world.  With  proper  teaching  the  in- 
genious youth  is  led  to  find  a  blending  of  all  sorts  of  relations  through  a  great  va- 
riety of  studies  adjusted  here,  the^te,  and  everywhere  to  his  particular  energy,  and 
may  grow  continuously  in  breadth  and  in  power.  His  world  is  an  unlimited  Avorld, 
though  self-centered,  and  he  quickly  outgrows  the  conceit  of  superior  ability,  by 
finding  almost  everywhere  his  need  of  equally  important  abilities  in  his  neighbors. 

I  believe  that  the  practical  methods  of  training  of  our  day  may  accomplish  a 
truer  growth  than  the  extended  courses  of  the  past;  but  they  must  seek  to  do  more 
than  to  simply  perfect  in  dexterity  and  to  foster  the  special  ingenuity  of  students. 
It  is  possible  in  a  course  of  four  or  five  years  in  the  common  schools  to  embrace  the 
the  essentials  of  a  good  education.  It  will  lead  to  the  arts  of  life  and  bring  actual 
results,  but  will  at  the  same  time  give  those  liberal  views  of  human  nature  in  the 
midst  of  outer  nature  which  insure  freedom  of  thought,  clearheadedness,  and  prac- 
tical wisdom.  I  would  have  such  a  course  embrace  the  commonplaces  of  knowledge 
with  actual  service  at  each  step  in  the  common  life  of  humanity. 

To  furnish  the  commonplaces,  I  would  be  sure,  first,  of  accurate  speech;  and  that 
because  humanity  needs  it  and  each  needs  it  to  understand  humanity.  Second, 
such  a  system  of  reckoning  as  will  cover  all  possible  problems,  but  illustrated  con- 
tinually by  the  everyday  problems  of  training.  Third,  S3^stems  of  reasoning, 
inductive  and  deductive,  not  simply  illustrative,  but  used  in  every  phase  of  duty 
and  accomplishment.  Fourth,  as  complete  an  analysis  of  the  universe  as  element- 
ary statements  and  questionings  can  bring.  Mathematically,  the  student  should, 
as  a  friend  of  mine  expresses  it,  see  into  space.  Mechani  r,ally,  he  should  test  matter 
by  all  the  senses  and  with  many  contrivances  for  producing  and  estimating  mass 
and  motion.  Physically,  he  should  experience  force  and  comprehend  conservation 
of  energy  at  every  turn.  Chemically,  he  should  experience  order  in  the  lines  of  his 
daily  thought ;  the  precision  of  manipulation  should  give  him  accurate  conception 
of  the  universal  law  of  atomic  order.  Organically,  the  world  should  touch  him  by 
enough  of  the  animal  and  vegetable  kingdoms  in  everyday  surroundings  to  reveal 
the  laws  of  growth,  structure,  and  function  in  infinite  variety.  Intellectually,  he 
should  find  himself  the  representative  of  all  past  experience,  still  reaching  after  a 
richer  experience  and  to  a  fuller  comprehension  of  the  universe.  Morall}^,  he  should 
find  duty  chief,  and  rights  a  consequence  of  rational  effort  to  be  of  all  possible  use 
to  fellow  beings.  This  analysis  does  not  require  the  history  of  thoughts  about  such 
problems,  the  pros  and  cons  of  controversy,  or  the  quibbles  of  detail  and  descrip- 
tion, but  it  requires  ingenious  application  of  the  actual  facts  of  daily  life. 

I  would  add  as  full  an  acquaintance  with  the  world's  exx)erience — industrial,  liter- 
ary, and  political — ^as  will  add  to  rather  than  detract  from  the  interest  in  every  day's 
experience.  The  very  elements  of  knowledge  embraced  in  the  general  range  of  the 
sciences  can  furnish  suggestive  materials,  and  well-stored  libraries  will  arouse 
curiosity  and  incite  to  constant  research. 
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All  these  commonplaces  of  knowledge  may  find  their  application  in  the  so-called 
common  life  of  hnmanity.  The  food  supply,  the  shelter,  and  the  mechanism  of  art 
touch  every  man's  being  and  afford  no  end  of  illustration  of  the  growth  of  knowl- 
edge and  the  power  in  wisdom.  See  to  it  that  students  liave  to  do,  by  actual 
exertion,  such  parts  of  the  world's  tasks  as  concern  most  of  the  race.  In  this  daily 
adjustment  of  tasks  they  may  find  that  knowledge  is  not  a  garment  worn  for  show, 
but  their  weapon  of  warfare  against  want,  against  weakness,  or  against  brntish- 
ness,  or  their  means  for  climbing  to  the  summit  of  enjoyment. 

Technical  ingenuity,  thus  developed  gradually  among  general  ideas  of  nsefulness 
in  purpose,  is  not  narrowing,  but  broadening,  liberalizing,  while  it  opens  the  way 
to  perfection  in  the  arts  of  life.  It  gives  a  real  choice  among  pursuits  that  add  to  the 
welfare  of  the  race,  with  less  chance  of  bias  from  mere  whim  or  curiosity.  It  builds 
cliaracter  and  power  together. 

Now  a  word  as  to  details,  aud  for  these  I  can  do  no  better  than  to  ontline  in  brief 
the  plan  pursued  for  the  past  dozen  years  at  the  Kansas  State  Agricultural  College. 
An  itemized  statement  of  x)rincix)les  may  suffice. 

(1)  Admit  directly^  from  the  common  country  schools  and  if  possible  without  a 
preparatory  class.    A  college  for  the  people  must  go  to  the  people  in  its  plans. 

(2)  Give  as  early  as  possible,  with  English  and  mathematics,  an  introduction  to 
nature  through  drawing  and  botauy,  with  mechanical  training  in  simple  construc- 
tion applicable  to  every  kind  of  life. 

(3)  With  chemistry  and  mineralogy  apply  science  in  agriculture,  horticulture, 
economic  entomology,  and  household  economy,  with  practice  in  all. 

(4)  With  mathematical  mechanics,  agricultural  chemistry,  and  physics,  give  a 
training  in  surveying — the  basis  for  our  title  to  our  homes — and  common  engineer- 
ing, suitable  to  all  sorts  of  construction,  exercising  ingenuity  in  the  same  problems 
upon  the  farm  and  gardens,  and  in  the  shops  for  wood  and  iron  work. 

Enlarge  the  scope  by  more  general  problems  in  thinking  and  reasoning,  illus- 
trated still  by  everyday  facts  in  plant  life,  animal  life,  geologj',  and  history  and 
social  economy,  with  technical  trial  in  the  arts  of  construction  and  production. 

(6)  Keep  students  thinking  all  along  the  line  of  the  industries  which  employ  the 
race  and  give  our  civilization. 

(7)  Make  the  faculty  a  unit  in  their  sympathy  with  the  purpose  and  methods  of 
the  college  in  training  for  the  various  pursuits  of  -life. 

(8)  Interest  the  body  of  students  in  the  object  sought,  and  aronse  a  pride  in  their 
own  institution  as  a  foster  mother  in  the  nseful  arts,  showing  results  Avorthy  the 
l^raise  of  the  people.  . 

(9)  Bring  the  college  work  to  the  jicople  by  institutes,  by  lectures,  and  by  every 
means  of  direct  contact  between  faculty  aud  patrons,  with  especial  care  to  bring  to 
the  front,  in  interest  and  useful  eftort,  the  graduates  and  former  students  whose  good 
work  and  growth  are  proof  of  accomplishment  of  the  grand  purpose  of  the  college. 

(10)  Cultivate  the  interest  of  absent  alumni  in  the  growth  aud  adv^ancement  of 
their  alma  mater. 

Mr.  Febnald.  I  am  uot  quite  willing  to  admit  that  the  efforts 
along  the  line  of  agriculture  have  been  unsuccessful.  There  are  differ- 
ent methods  of  Judging  success.  In  the  State  which  I  represent  there 
is  great  interest.  There  were  1,200  visitors — farmers,  their  wives,  sons, 
and  dangliters — on  our  campus  on  the  15th  of  last  June,  and  they  went 
away  friends  of  the  institution. 

Even  tliougli  the  majority  of  students  do  pursue  the  engineering 
courses,  1  do  not  believe  that  we  are  not  accomplishing  the  pnr- 
l)oses  of  tlie  act  of  (.\)ngress.  Tbe  State  of  Maine  is  fast  becoming  a 
manufacturing  State,  and  we  may  be  performing  our  duty,  even  though 


71 


not  so  many  as  we  would  desire  follow  courses  of  agriculture  and  be- 
come farmers.  The  point  I  wisli  to  make  is  tliat  we  can  not,  under  the 
law,  conduct  only  the  branches  relating  to  agriculture  and  shut  out 
the  mechanical  branches. 

The  question  remains  how  can  we  induce  a  reasonable  number  to 
study  agriculture f  I  think  there  is  great  difficulty  in  doing  this.  I 
do  not  say  it  is  essential  that  we  do  tliis,  but  in  view  of  the  demand 
that  exists  in  all  of  our  States  that  we  turn  out  more  farmers,  I  am 
anxious  to  know  how  it  can  be  done.  I  want  to  know  liow,  wlien  the 
different  courses  are  put  side  by  side  and  young  men  are  allowed  to 
choose  for  themselves,  we  can  induce  them  to  take  the  agricultural 
course  in  preference  to  others.  According  to  my  observation,  the  tend- 
ency is  the  other  way.  Can  a  remedy  be  recommended  by  this  Asso- 
ciation. 

Mr.  Turner.  This  question  suggested  itself  to  me  when  reading 
the  reports  of  the  ditferent  colleges.  It  is  a  very  important  question 
for  the  institution  which  I  represent.  We  are  just  establishing  a  de- 
l)artment  of  mechanic  arts  and  for  the  first  time  have  a  separate 
course  in  agriculture,  but  tlie  difficulty  that  Prof.  Fernald  refers  to 
has  already  suggested  itself  to  me:  how  can  we  make  the  agricultural 
course  attractive  to  students?  It  seems  to  me  that  the  intent  of  this 
law  is  to  give  students  a  liberal  education,  including  the  branches  of 
learning  that  underlie  the  art  of  agriculture,  and  not  simi)ly  the  prac- 
tice of  it.  In  order  to  attract  students  to  the  agricultural  course  must 
we  abandon  the  sciences  which  underlie  agriculture  and  teach  only 
empirical  science?    It  seems  to  me  that  that  is  the  question. 

Mr.  Johnson,  of  Connecticut.  My  theory  has  been,  and  my  j)rac- 
tice  is,  to  have  a  fundamental  course  which  underlies  both  agriculture 
and  the  mechanic  arts.  Our  course  does  not  separate  the  two.  We 
have  instruction  in  greenhouses,  laboratories,  shops,  and  barns  for  aU 
young  men  who  take  agriculture,  horticulture,  shop  training,  and 
mechanic  arts  as  a  basis  for  growth.  In  the  last  year  only  do  we  allow 
any  departure  from  this,  but  we  provide  in  the  post  graduate  courses 
for  si^ecial  training  along  the  lines  developed  before.  We  have  not 
as  yet  found  the  least  thinning  down,  though  our  State  is  rapidly 
developing  in  manufactures. 

Mr.  Curtis.  The  agricultural  section  has  on  its  programme  a  paper 
from  Prof.  Harwood  on  this  very  subject,  and  I  suggest  that  further 
discussion  on  this  matter  be  postponed  until  after  the  reading  of  that 
paper. 

On  motion  of  Mr.  Alvord  the  meeting  adjourned  at  10:15  p.  m. 

Morning  Session,  Wednesday,  November  10,  1892. 
The  meeting  was  called  to  order  at  9:20  a.  m. 

Mr.  Alvord  submitted  the  new  draft  of  the  constitution  prepared  by 
the  executive  committee. 
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The  President.  The  report  before  you  is  a  substitute  for  the  present 
constitution  and  will  be  read  by  the  secretary  by  articles. 
The  secretary  then  read  the  first  article  : 

I. — Name. 

Tliis  Association  sliall  be  called  the  Association  of  American  Agricnltural  Colleges 
and  Experiment  Stations. 

The  President.  If  no  amendment  is  proposed  we  will  pass  on. 
The  secretary  then  read  the  second  article  : 

II. — Object. 

The  object  of  this  Association  shall  be  the  consideration  and  discussion  of  all 
questions  pertaining  to  the  successful  progress  and  administration  of  the  colleges 
and  stations  included  in  the  Association,  and  to  secure  to  that  end  mutual  cotipera- 
tiou. 

The  President.  The  secretary  will  read  the  third  article,  if  there  is 
no  objection. 

The  secretary  read  the  third  article : 

III. — Membership. 

(1)  Every  college  established  under  the  act  of  Congress  approved  July  2,  1862,  or 
receiving  the  benefits  of  the  act  of  Congress  approved  August  30,  1890,  and  every 
agricultural  experiment  station  established  under  State  or  Congressional  authority, 
the  Bureau  of  Education  of  the  Department  of  the  Interior,  the  Department  of  Agri- 
culture, and  the  Office  of  Experiment  Stations  of  the  last-named  Department,  shall  be 
eligible  to  memT)ership  in  this  Association. 

(2)  Any  institution  a  member  of  the  Association  in  full  standing  may  send  any 
number  of  delegates  to  the  meetings  of  the  Association,  but  one  shall  be  designated 
to  the  Association  as  the  regular  representative  and  voting  delegate.  The  same  del- 
egate may  represent  both  a  college  and  a  station,  but  shall  cast  onl3^  one  vote  in 
general  sessions.  Other  delegates  may  be  designated  by  any  institution  to  represent 
it  in  specified  sections  of  the  Association,  but  such  delegates  shall  vote  only  in  such 
sections,  and  no  institution  shall  be  allowed  more  than  one  vote  in  any  sectional 
meeting. 

(3)  iTelegates  from  other  institutions  engaged  in  educational  or  experimental 
work  in  the  interest  of  agriculture  may,  by  a  majority  vote,  be  admitted  to  conven- 
tions of  the  Association,  with  all  privileges  except  the  right  to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture,  who 
shall  attend  any  convention  of  this  Association,  may  be  admitted  to  similar 
privileges. 

Mr.  Hadley.  I  rise  to  ask  for  an  exilian ati on.  In  section  2  I  read, 
"  The  same  delegate  may  represent  both  a  coUeo^e  and  a  station,  but 
shall  cast  only  one  vote  in  general  sessions."  Does  that  mean  that  an 
institution  having  a  delegate  from  the  college  and  one  from  the  station 
will  have  two  votes,  and  that  an  institution  having  but  one  repre- 
sentative for  both  college  and  station  will  have  but  one  vote? 

Mr.  Alvord.  That  is  the  intention.  The  longest  discussion  at  any 
convention  of  this  Association,  in  my  recollection,  was  upon  that  point, 
and  the  rule  as  it  stands  was  settled  finally  by  a  large  vote.    The  com- 
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mittee  did  not  feel  disposed  to  interfere  with  that  decision  of  the  Asso- 
ciation made  three  years  ago. 

Mr.  Hadley.  An  institution  situated  near  the  place  of  the  conven- 
tion is  likely  to  have  two  rei)resentatives,'  and  therefore  two  votes;  hut 
an  institution  very  far  away  from  the  place  of  meeting  may  be  able  to 
send  but  one  delegate  to  represent  both  the  college  and  station,  and 
will  therefore  have  but  one  vote.    Is  this  fair"? 

Mr.  Alvord.  I  do  not  Avish  to  reoi^en  tlie  discussion  of  three  years 
ago,  but  in  a  very  few  words  I  can  give  some  of  the  reasons  which 
led  to  this  rule.  First,  it  was  thought  best  to  keep  the  i)roxy  system  in 
any  form  out  of  the  constitution.  Second,  it  was  hoped  that  the  rule 
might  induce  the  various  colleges  and  stations  to  send  a  full  repre- 
sentation. 

The  President.  There  must  be  some  motion  made  to  make  a  change. 
Mr.  Turner.  I  move  to  substitute  for  the  clause  "only  one  vote  in 
general  sessions"  the  clause    a  vote  for  each  institution." 
Mr.  Hadley.  I  second  that  motion. 

Mr.  ]Jsicii:ERSON.  I  suppose  the  words  should  be  permissive  and  not 
mandatory. 

Mr.  Woods.  There  has  never  been  a  time  in  the  history  of  the  Asso- 
ciation in  which  any  matter,  however  important,  has  ever  called  out 
all  the  votes.  If  we  extend  the  right  of  suffrage  to  two  institutions 
represented  by  one  member,  shall  we  not  be  obliged  to  extend  it  to  the 
institutions  not  represented  at  alP? 

Mr.  Fernald.  Another  point  to  be  considered  is  that  this  Associa- 
tion meets  in  different  parts  of  the  country,  so  that  the  proximity  of  dif- 
ferent institutions  will  about-  even  up,  year  after  year.  I  think  the 
provision  should  remain  as  it  is. 

Mr.  Hadley.  I  suggest  this  form  for  the  amendment:  "And  may 
cast  one  vote  for  each  institution  in  general  session  by  him  represented." 

Mr.  Hunnicutt.  I  suggest  that  it  read  in  this  way:  "The  same 
delegate  may  represent  both  college  and  station  by  vote  in  the  general 
session." 

Mr.  ScovELL.  I  think  the  provision  is  better  as  it  is  because  it  gives 
us  a  larger  attendance  at  the  meetings.  I  am  inclined  to  believe  that 
many  boards  of  control  would  send  but  one  delegate  if  he  could  rep- 
resent both  the  college  and  station  in  voting. 

Mr.  Frear.  I  think  it  desirable  to  enforce  that  point.  I  know  per- 
sonall}"  of  many  institutions  which  would  be  rei)resented  if  only  the 
wishes  and  judgment  of  the  officers  in  charge  were  acceded  to.  Some- 
times those  who  hold  the  x^iti'se  strings  are  not  in  accord  with  the 
officers  of  the  stations,  and  unless  i:)ressure  from  the  outside  is  brought 
to  bear  will  rely  upon  their  own  Judgment  rather  than  upon  that  of  the 
officers  of  the  station.  It  seems  to  me  that  the  clause  should  stand  as 
it  is. 
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Mr.  Armsby.  Wliile  I  am  in  fovor  of  tLe  i^rovision  as  it  stands,  it 
occurs  to  me  that  it  miglit  be  subjected  to  a  sliglit  modification.  The 
clause  as  it  stands  and  the  whole  practice  of  the  Association  recognize 
the  stations  and  colleges  as  in  a  sense  distinct  institutions,  on  account 
of  the  different  character  of  tbe  work  undertaken  by  them.  It  seenis 
to  me  right  that  if  an  institution,  either  a  college  or  station,  is  not 
suflQcienty  interested  in  the  work  of  the  Association  to  bear  the  ex- 
penses of  sending  a  delegate,  it  is  not  entitled  to  a  vote  in  the  con- 
vention. If  this  phrase  is  modified,  I  would  suggest  that  it  be  made  to 
read  ''that  no  delegate  may  represent  more  than  one  institution," 
meaning  by  institution  either  college  or  station. 

Mr.  Hadley.  I  wish  to  say  one  word  in  the  matter  of  illiberality. 
Some  of  you  are  i)robably  not  aware  that  ever^^  time  a  meeting  of  this 
Association  is  held  it  costs  New  Mexico  from  8200  to  8300  to  send  a 
delegate.  Last  year  aa  c  sent  two  delegates  to  the  convention.  So  you 
see  it  is  a  matter  of  money,  but  hardly  a  matter  of  illiberality. 

Mr.  Atherton.  I  recognize  the  force  which  the  point  made  by  Mr. 
Hadley  must  have  from  his  point  of  vicAv,  but  in  the  majority  of  insti- 
tutions which  belong  to  the  Association  it  does  not  apply.  It  seems 
to  me  that  it  would  not  be  well,  in  the  present  condition  of  the  Asso- 
ciation, when  it  is  wielding  such  a  i)ower  among  the  institutions,  and 
from  the  outlook  promises  to  wield  still  more,  to  jeopardize  its  strength 
by  clmuging  the  constitution  so  as  to  lessen  the  attendance  at  tlie 
meetings.  I  hope  therefore  the  section  will  stand  as  reported  by  the 
committee. 

The  President.  I  will  i)ut  the  motion  to  vote.  The  motion  is  lost. 
Is  there  any  other  amendment  to  article  3  f  If  not  the  secretary  will 
read  the  next  article. 

The  secretary  then  read  the  fourth  article: 

lY. — Sections. 

(1)  Tlie  Association  sbcill  be  organized  into  sections  npon  (1)  college  Avork,  (2)  ag- 
ricultnre  and  cliemistiy,  (3)  horticultnre  and  botany,  (4)  entomology.  Tlie  execu- 
tive committer  sball,  upon  the  request  of  any  ten  institutions  represented  in  the 
Association,  provide  lor  the  organization  of  provisional  sections  at  any  convention. 

(2)  Each  section  shall  conduct  its  own  proceedings  and  shall  keep  record  of  the 
same,  and  present  a  synopsis  thereof  to  the  Association  at  the  close  of  every  con- 
vention; and  no  action  of  a  section,  by  resolution  or  otherwise,  shall  be  valid  until 
the  same  shall  have  been  ratified  by  the  Association  iu  general  session. 

Mr.  Patterson,  of  Kentucky.  I  think  we  ought  to  add  to  the  sec- 
tions one  on  the  mechanic  arts.  These  colleges  by  the  terms  of  the  law 
are  mechanical  as  well  as  agricultural,  but  the  mechanical  side,  so  far 
as  I  am  aware,  lias  never  found  recognition  in  this  Association.  In  many 
of  the  land-grant  colleges  a  dei)artnient  of  mechanic  arts  is  well  or- 
ganized, well  manned,  and  should  be  recognized  by  this  Association.  I 
hold  that  it  was  the  purpose  of  the  act  of  18()2  to  educate  skilled  ar- 
tisans as  well  as  S(;ieutific  agriculturists. 
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The  trend  of  capital  is  toward  the  towns.  Of  the  great  number  of 
millionaires  found  by  the  last  census,  I  suppose  that  nine  out  of  ten  livein 
towns.  The  tendency  is  toward  the  vast  accunuilation  of  wealth  in  the 
cities,  and  the  trend  of  population  in  the  same  direction  is  equally  strong. 
In  1790  it  was  estimated  that  the  ratio  of  rural  to  urban  popuhition 
was  30  to  1;  and  now  it  is  4  to  1.  You  will  all  agree  with  me  that 
a  large  part  of  the  i)opulatiou  of  the  towns  live  fi'om  liand  to  mouth. 
The  mechanics,  artisans,  and  skilled  laborers  constitute  the  explosive 
element  of  the  country.  It  is  easy  to  see  that  in  the  not  distant  future 
this  will  be  a  danger  to  republican  institutions.  I  hold  that  it  is  the 
business  and  the  bounden  duty  of  this  Association  to  make  abundant 
provision  for  the  education  of  mechanics  and  skilled  artisans.  Teach 
them  their  responsibilities,  duties,  and  rights.  How  can  that  be  done 
more  effectually  than  by  providing  in  the  land-grant  colleges  for  the 
liberal  education  of  the  industrial  classes'?  I  move  you  that  a  section 
of  mechanic  arts  be  provided  for. 

]\[r.  Alvoed.  Mr.  President,  I  hope  that  this  motion  will  not  prevail, 
and  for  this  reason:  In  spite  of  rei>eated  invitations  to  take  part  in  this 
Association,  the  professors  of  mechanic  arts  instead  of  joining  with  us 
have  endeavored  to  start  an  organization  in  a  measure  rival  to  this  one. 
The  constitution  i:)rovides  for  additional  sections,  and  if  professors  of 
mechanic  arts  come  here  and  ask  that  a  section  be  organized,  it  will 
certainly  not  be  refused  them;  on  the  contrary,  as  past  action  shows, 
they  will  be  heartily  welcomed  and  granted  the  same  coiu-tesies  and 
opportunities  given  to  other  specialists. 

Mr.  Scott.  I  desire  to  supiDort  the  proposed  amendment  on  the  very 
ground  on  which  the  chairman  of  the  executive  committee  has  made 
his  argument.  AVe  have  just  been  exerting  pressure  on  these  institu- 
tions to  bring  rei:)resentatives  here,  and  certainly  we  should  do  more 
than  to  invite  them.  While  I  would  not  abate  one  jot  or  tittle  of  our 
interest  in  agriculture,  I  think  the  name  that  Ave  bear  is  a  misnomer, 
and  we  should  follow  as  closelj'  as  we  can  the  organic  act  which  is  for 
the  benefit  of  agriculture  and  the  mechanic  arts.  It  may  be  that  the 
gentlemen  representing  tlie  mechanic  arts  feel  hurt  because  we  have 
given  to  agriculture  an  improper  x^rominence.  It  certainly  can  do  no 
harm  and  it  may  do  good  to  adopt  the  suggestion  of  my  friend  from 
Kentucky. 

Mr.  Daeney.  I  also  desire  to  support  the  motion  of  President  Pat- 
terson. I  know  from  a  conversation  with  the  gentlemen  who  want  to 
establish  a  section  on  the  mechanic  arts  that  the}'  proposed  to  estab- 
lish a  separate  association  because  they  felt  that  thej'  were  not  wanted 
here.  I  was  somewhat  disappointed  and  even  ])ained  to  hear  some  gen- 
tlemen last  evening  express  the  opinion  that  the  agricultural  colleges 
were  even  in  a  measure  a  failure.  I  had  hoped  that  our  institutions 
had  taken  the  broader  view  of  the  act  of  1SG2,  the  view  so  admi- 
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rably  expressed  in  tlie  address  of  the  president  of  this  Association. 
I  believe  that  as  long  as  we  take  the  narrow  view  that  these  institu- 
tions are  nothing  more  than  professional  schools  of  agriculture  we  shall 
never  satisfy  the  people.  I  am  thoroughly  convinced  of  this.  The  law 
did  not  intend  to  establish  merely  agricultural  colleges.  Our  name  is, 
therefore,  a  misnomer,  and  our  constitution  is  one-sided.  At  the  best, 
this  constitution  fails  to  represent  properly  two-thirds  of  our  institu- 
tions. A  large  majority  have  mechanical  departments,  and  a  gTeat 
many  have  extensive  literary  departments,  including  classics,  modern 
languages,  etc.,  which  are  in  no  way  interested  in  the  work  of  this  Asso- 
ciation. So  we  have  been  working  with  hardly  one-half  of  the  inter- 
ests involved  represented,  and  I  sincerely  believe  that  the  time  is 
coming  when  we  shall  make  this  Association  influential  throughout  the 
country.  How  can  we  do  that  except  by  bringing  in  interests  of  every 
kind.  Let  us  begin  by  bringing  in  men  interested  in  engineering,  later 
on  those  interested  in  other  sciences,  and,  if  possible,  literary  men,  as 
work  is  provided  in  the  classics  and  not  merely  economic  science, 
There  is  no  reason  why  in  time  we  should  not  have  sections  of  interest 
to  men  in  all  classes. 

I  would  like  to  ask  President  Patterson  to  have  this  section  include 
civil  and  mining  engineering  as  well,  because  nearly  all  institutions 
have  these  departments. 

Mr.  Hadley.  I  suggest  that  the  motion  should  include  a  change  in 
the  name  of  the  Association.  Why  not  have  it  read  American  Colleges 
and  Exp  eriment  Stations,  or  American  Agricultural  and  Mechanical 
Colleges. 

The  President.  Gentlemen  should  address  themselves  to  the  mo- 
tion. The  motion  before  the  house  is  to  insert  in  article  4  a  fifth  sec- 
tion devoted  to  mech  anic  arts. 

Mr.  Hunt.  This  is  very  interesting  and  I  dislike  to  interfere  in  the 
general  discussion,  but  a  meeting  of  the  section  on  agriculture  is 
called  for  10  o'clock,  and  at  10  o'clock  I  propose  to  move  that  we  ad- 
journ. 

Mr.  Neilson.  I  think  it  is  eminently  proper  that  we  should  recog- 
nize the  mechanic  arts.  The  a^Dpropriations  for  the  colleges  are 
equally  for  agriculture  and  the  mechanic  arts,  and  it  seems  to  me 
therefore  but  fair  that  we  should  recognize  mechanic  arts  in  this  asso 
elation. 

Calls  for  the  question. 

Mr.  DePass.  What  I  wanted  to  say  has  already  been  said.  Only 
this  I  will  add,  that  the  very  caption  is  in  my  judgment  wrong. 

The  President.  I  must  confine  yoa  to  the  motion. 

Mr.  DePass.  I  wish  only  to  call  the  attention  of  the  Chair  to  the 
fact  that  I  inteud  to  make  a  motion  ou  this  question  and  will  nob  de- 
tain the  Association  at  this  ])()int. 

The  motion  was  carried. 
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]\[r.  Woods.  Tlie  liour  for  adjournment,  in  accordance  T\ith  the 
rules,  having  arrived,  T  move  you  that  we  d.o  now  adjourn. 

^[r.  Alvord.  I  simply  wish  to  say  that  it  Avill  be  impossible  to 
bring  this  question  before  the  couveutiou  again.  I  would  cheerfully 
move  to  adjourn  in  ten  minutes. 

Mr.  Woods  withdrew  his  motion. 

The  President.  If  there  is  no  objection  we  will  pass  on  to  the  next, 
Article  v. 
The  secretary  read  Article  v. 

V.  — Meetings. 

(1)  This  Association  shall  hold  at  least  one  meeting  in  every  oalendar  year,  to  bo 
designated  as  the  annual  coiiventiou  of  the  Association.  Special  meetings  may  be 
held  at  other  times  upon  the  call  of  the  executive  committee^  for  purposes  to  be 
spcciHed  in  the  call. 

(2)  The  annual  com'cntion  of  the  Association  shall  comprise  general  sessions  and 
meetings  of  the  sections,  and  provision  shall  be  made  therefor  in  the  xerogram. 
The  sections'  meetings  may  be  simultaneous  or  otherwise,  at  the  discretion  of  the 
executive  committee,  but  at  least  two  sections  of  the  Association,  to  be  designated 
each  year  by  the  executive  committee,  shall  present  in  general  session  of  each  con- 
vention a  portion  of  the  subjects  coming  before  them. 

The  President.  If  there  is  no  objection  we  will  pass  on  to  Article  vi. 
The  secretary  read  Article  vi. 

VI.  — Officers. 

(1)  The  general  oflicers  of  this  Association  shall  be  a  president,  five  vice-presi- 
dents, a  bibliographer,  and  a  secretary,  who  shall  also  be  treasurer.  The  president, 
junior  ex-prosident,  the  secretary,  and  four  persons  to  be  chosen  by  the  Association 
shall  constitute  an  executive  committee,  which  shall  elect  its  own  chairman. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  Association  in  general  session, 
for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  Officers  shall  be  chosen  by  ballot  at  the  annual  convention  of  the  Association, 
and  shall  hold  office  from  the  close  of  the  convention  at  which  they  are  elected 
until  their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the  Asso- 
ciation or  an  officer  of  an  institution  which  is  a  member  of  the  Association  in  full 
standing  at  the  time  of  the  election  shall  be  eligible  to  office. 

Several  asked  what  would  be  the  duties  of  the  bibliographer. 

Mr.  Alvord.  He  is  to  keep  watch  on  the  literary  world  in  which 
this  association  is  interested,  and  furnish  bulletins  calling  attention  to 
books  or  articles  of  interest  to  those  connected  with  this  association. 
We  have  an  offer  to  publish  these  bulletins  in  the  magazine,  Agri- 
cultural Science. 

Mr.  Turner.  I  wish  to  know  whether  the  bibliographer  is  to  be  a 
salaried  officer. 

Mr.  Alvord.  The  officers  of  the  association  have  equal  salaries. 
Ko  changes  were  proposed  to  Articles  vii,  viii,  or  ix,  which  were 
read  in  order. 
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Mr.  Dabney.  I  move  tliat  we  reconsider  tlie  action  by  which  the 
title  was  adopted. 

The  motion  was  carried. 

Mr.  Dabney.  I  move  that  the  name  of  tlie  Association  be  changed 
so  as  to  read  Tlie  Association  of  American  Agricultural  and  Mechan- 
ical Colleges  and  Experiment  Stations. 

Mr.  Smart.  I  move  to  amend  the  proposed  title  to  read  The  Asso- 
ciation of  National  Colleges  and  Experiment  Stations. 

Mr.  DePass.  I  move  that  we  lay  tlmt  amendment  on  the  table. 

Mr.  Smaet.  I  would  like  to  say  that  it  strikes  me  that  National  is  a 
wiser  term  than  American. 

Mr.  DePass.  T  withdraw  my  motion. 

Mr.  Hadley.  Does  not  national  include  all  kinds  of  colleges  organ- 
ized under  acts  of  Congress?    Are  they  not  national  institutions  ? 

Mr.  Dabney.  Would  this  not  include  West  Point  and  other  colleges 
of  that  sort?    Tliey  are  all  supported  by  appropriation. 

Mr.  Alyord.  I  su])pose  this  motion  will  pass,  but  I  want  to  call  at- 
tention to  the  fact  that  to  change  the  name  of  a  child  when  it  is  just 
becoming  known  is  of  no  advantage  to  it.  A  single  word  more.  This 
name  was  adox)ted  after  a  full  discussion.  When  you  say  agricultural 
college  everybody  knows  what  you  mean.  In  the  public  journals  the 
institutions  here  represented  are  known  collective^  as  "agricultural 
colleges." 

Mr.  Hadley.  If  the  name  is  to  be  changed  at  all  I  do  not  like  the 
term  mechanical.  Wherever  I  hear  that  term  it  seems  to  lack  euphony. 
If  the  name  be  changed,  I  suggest  Association  of  American  Colleges 
of  Agriculture  and  the  Mechanic  Arts. 

Mr.  Scott.  I  think  that  the  closer  we  keep  to  the  organic  act  the 
better.  The  act  said  "  for  the  benefit  of  agriculture  and  the  mechanic 
arts;"  the  whole  system  has  been  built  up  on  that.  We  do  not  like  the 
word  mechanical.  I  certainly  do  not  like  the  motion  i^roposed  that  the 
colleges  be  called  national.  Our  institutions  are  established  under 
State  authority.    They  are  American,  not  national. 

Mr.  Neilson.  1  agree  with  Dr.  Scott.  I  think  this  question  involves 
more  than  a  mere  name.  We  have  had  difficulties  in  New  Jersey  and 
I  think  i)robably  througiumt  the  country  from  misa])prehension  as  to 
the  scope  of  our  work.  I  think  the  proposed  change  of  name  will  have 
a  good  effect.  It  is  not  changing  the  name  of  the  child,  for  all  know  it 
now  by  the  proposed  name. 
.    Mr.  Smart  withdrew  his  motion. 

Mr.  ScoVELL.  iNlr.  Chairman,  1  hope  that  the  name  will  not  be 
changed.  I  have  a  great  deal  of  correspondence  Avith  colleges  and 
treasurers  of  colleges  and  I  have  been  advised  by  several  that  there 
would  be  no  diflicultyin  getting  dues  if  our  name  were  shortened.  I 
do  not  wisli  to  iutlict  on  my  successor  any  more  name  to  sign  to  vouch- 
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crs.  Our  Association  is  biv'oniiiii;-  iviiowii  iindor  lliis  name,  and  I  hope, 
for  tlic  sake  of  the  AssDciation  and  for  tlie  sake  of  members  we  have, 
that  it  will  not  be  changed. 

Mr.  Dabney.  The  motion  is  that  the  title  shall  read  American  Col- 
leiics  of  Agriculture  and  Mechanic  Arts  and  Experiment  Stations.  I 
think  the  old  name  has  caused  much  trouble  and  has  retarded  the 
l)rogress  and  development  of  the  college. 

Mv.  Rynerson.  I  was  in  favor  of  the  motion  adopted  providing  for 
a  section  on  mechanic  arts,  but  I  can  not  see  any  advantage  to  be  de- 
rived from  changing  the  name  of  the  Association. 

3Ir.  Cayjltt.  Tiiere  seems  to  be  something  in  the  name  of  an  insti- 
tution. Why  did  Congress  put  Agriculture  and  Mechanic  Arts"  in 
the  bill  ?  Was  it  not  that  both  industries  should  be  benetited  ?  We 
represent  mainly  the  agricultural  department  of  these  institutions,  but 
1  tliink  we  should  be  liberal  enough  to  extend  to  the  mechanic  arts  the 
honor  of  mention  in  the  title.  I  am  opposed  to  changing  the  name 
from  American  to  National.  I  am  a  believer  in  reciprocity.  Let  us 
extend  the  hand  of  fellowship  to  South  America,  Central  America,  and 
Canada. 

The  motion  was  lost.    Ayes  23,  noes  37. 

Mr.  Myers.  I  move  that  we  now  adopt  the  constitution  as  a  whole. 

Mr.  Alvord.  I  will  ask  unanimous  consent  for  a  verbal  amendment. 
After  the  word  agriculture  in  section  3,  Article  III,  add  the  words, 
"Or  mechanic  arts,"  and  the  same  in  section  4. 

The  constitution  was  then  adopted  as  a  whole. 

Mi\  Alyord.  Carriages  will  be  waiting  for  ns  at  the  St.  Charles 
Hotel  at  1  o'clock  this  afternoon  to  visit  the  Sugar  Experiment  Station 
at  Audubon  Park  and  the  Southern  University  on  the  return  trip. 

]Mr.  Buchanan,  representative  of  the  Jefferson  Club,  was  introduced, 
and  stated  that  ho  was  instructed  to  extend  to  the  members  of  the  con- 
vention the  privileges  of  the  club  during  their  stay  in  the  city.  The 
invitation  was  accepted. 

The  convention  adjourned  at  10.-10  a.  m. 

Evening  Session,  November  10,  1893. 
The  meeting  was  called  to  order  at  8  p.  in. 

The  following  resolutions  were  reported  from  the  executive  com- 
mittee: 

Ecsolvcd,  That  a  committee  of  nine  persons  be  appointed  by  the  chair,  to  consist 
of  members  of  govcrnin<^  boards  of  colle«;es  and  stations,  to  act  as  an  advisory  board 
in  connection  with  tlie  standing  committees  of  this  Association  npon  tlie  coiiperative 
exhibit  of  the  colleges  and  stations  at  the  World's  Colnmbiau  Exposition. 

Resolved,  That  the  portions  of  the  annual  address  to  the  Association  by  President 
Broun,  which  relate  to  the  Exposition  of  1893,  be  referred  to  this  advisory  board  for 
its  consideration  and  action. 

The  resolutions  were  adopted. 


80 


Mr.  ^^'eale,  of  Delaware,  olfered  the  followiug  resolution. 

Whereas  this  Association  has  received  a  request  from  the  authorities  of  the  WorkVs 
Columbian  Exposition  to  nominate  four  persons  to  be  appointed  members  of  the 
commitee  to  supervise  the  tests  of  dairy  cows  during  the  Exposition  at  Chicago; 
and  whereas  this  is  a  subject  of  such  importance  as  to  require  the  most  careful  con- 
sideration, with  a  view  to  appropriate  action:  Therefore, 

Resolved,  That  a  committee  of  five  be  appointed  by  the  Chair  to  consider  this  sub- 
ject and  to  report  to  this  convention  the  names  of  four  persons  suitable  for  meinbers 
of  the  said  testing  committee,  and  to  also  report  wbat  further  action  is  advisable  in 
the  premises. 

Mr.  Alvord  explained  that  this  resolution  had  already  received  the 
consideration  and  approval  of  the  executive  committee  and  that  he 
was  authorized  to  report  it  back  to  the  Association  for  consideration 
in  general  session. 

The  resolution  was  adopted,  and  Messrs.  Xeale  of  Delaware,  Ather- 
ton,  IMyers,  Henry,  and  Gulley  were  appointed  to  consider  the  subject 
and  nominate  the  supervising  committee. 

It  was  decided  to  reverse  the  order  of  the  evening  as  printed  and 
call  first  the  discussion  on  Xumberiug  Station  Publications. 

The  President.  The  discussion  of  the  evening  was  to  have  been 
opened  by  Director  Harris,  of  the  U.  S.  Department  of  Agriculture.  As 
Director  Harris  is  not  present  I  will  call  the  next  speaker.  Prof.  Henry, 
of  Wisconsin. 

Mr.  Henry.  This  matter  was  brought  before  the  executive  commit- 
tee, I  believe,  through  letters  asking  whether  station  publications 
could  not  be  made  more  uniform  in  numbering.  I  wish  to  direct  at- 
tention to  that  point  at  this  time.  I  need  not  tell  j^ou,  who  have  to  do 
with  getting  together  the  sheets  from  our  stations,  that  thej^  are  very 
irregular  in  size;  that,  further,  some  are  numbered  regularly  and  that 
others  are  indicated  by  letters  and  numbers.  This  works  serious  det- 
riment to  persons  trying  to  keep  track  of  them.  I  think  that  if  we 
could  stop  a  moment  we  would  get  straight.  The  farmer  don't  care 
whether  the  bulletin  he  is  getting  is  a  special  bulletin  G  or  bulletin  713. 
He  will  throw  away  nine  out  of  ten  after  reading.  But  when  I  have 
just  received  bulletin  93  and  find  I  have  already  had  bulletin  X,  I  am 
in  confusion.  Has  bulletin  Z  been  issued?  If  so,  where  is  bulletin  A! 
I  have  a  complete  set  up  to  90.  Shall  I  file  lettered  bulletins  with  them? 
Again,  one  station  issues  fractional  bulletins.  Now  17J  is  received. 
Will  17J  or  18  be  th^next  one? 

Now  if  we  bear  this  point  in  mind  I  think  it  will  be  easy  to  solve  the 
question.  The  farmer  don't  care  about  the  number;  the  person  keep- 
ing a  file  does  care.  Let  us  have  this  in  mind  when  we  do  it.  We 
want  to  have  in  the  station  library  a  history  of  the  doings  of  our  sta- 
tions numbered  consecutively.  A  simple  luimbering  would  have  saved 
me  perhaps  a  week's  work,  and  in  the  next  ten  years  perhaps  two  or 
three  months'  work  trying  to  track  out  these  sheets. 
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How  shall  we  bind  it?  Wli}^  not  issue  bulletins  in  ])ain])1ilet  form  of 
tlie  same  size.  Apiin,  a  number  of  bulletins  liave  been  exiiausted  and 
reprints  made  of  tliem.  One  station  has  already  republished  five  bul- 
letins numbered  for  publishing;-  a  single  bulletin.  It  has  occurred  to 
me  that  in  Wisconsin  we  have  failed  to  have  the  stations  get  bulletin 
Xo.  2.  Why  could  we  not,  if  we  could  not  aflbrd  the  ex])ense  of  hav- 
ii^S  tyP^  set  up,  have  mimeograph  copies  made  of  them  and  send  a  copy 
to  each  of  the  stations!  Of  course  it  is  better  printed  if  we  have  the 
money.  Now,  we  will  help  you  iu  getting  a  set  of  the  publications  of 
our  station. 

1  think,  Mr.  Chairman,  it  would  be  well  to  have  a  committee  ap- 
pointed to  look  over  the  subject  pretty  carefully  in  regard  to  this  mat- 
ter ami  make  some  report  if  possible.  I  feel  that  we  are  wasting  too 
much  time  on  small  things,  and  to  bring  the  nuitter  before  the  xVssoci- 
ation  I  move  that  a  committee  of  three  be  appointed  by  the  chair.  I 
see  Director  Harris  is  here  and  I  will  give  up  the  Hoor. 

Mr.  Harris.  It  is  not  my  purpose  to  enter  into  any  extended  dis- 
cussion in  regard  to  the  inrblications  of  the  exi^eriment  stations,  but  to 
contine  myself  to  a  narrow  question  in  which  it  seems  to  me  eas}^  to 
work  a  great  improvement  without  making  great  changes. 

The  Ottice  of  Exi^eriment  Stations  is  inaking  elaborate  and  costly 
eflbrts  to  abstract,  arrange,  and  index  the  publications  of  the  stations. 
INIuch  of  this  work  for  its  higliest  value  requires  that  the  stations  and 
many  of  the  workers  shall  possess  complete  sets  of  station  publications, 
and  that  these  sets  be  so  arranged  that  any  publictation  and  any  place 
in  any  publication  may  be  found  readily,  easily,  and  surel}'.  Unfortu- 
nately i^eculiarities  in  the  methods  now  used  b}'  the  stations  for 
naming  and  numbering  publications  make  this  extremely  difficult. 
Two-thirds  of  the  stations  number  their  bulletins  consecutively,  using 
the  natural  numbers.  The  tirst  bulletin  published  is  numbered  1,  and 
the  twentieth,  20,  the  bulletin  next  before  the  twentieth,  19,  and  the 
one  next  after  it,  21.  This  method  has  many  advantages.  For  in- 
stance, when  I  take  bulletin  20  of  a  station  numbering  in  this  way,  I 
know  that  it  has  printed  at  least  nineteen  other  bulletins.  I  know  that 
these  are  earlier  than  this  bulletin.  I  know  that  it  has  published  only 
nineteen  earlier  than  tLis  bulletin.  If  I  wish  to  refer  to  the  tenth  I 
need  say  bulletin  10  and  m)  more. 

These  stations,  as  a  rule,  pnbH>^h  in  addition  to  their  bulletins  an 
annual  report,  and  it  is  customary  for  them  to  print  one  annual  rei)ort 
in  each  and  every  year.  Thus  each  year's  i^ublications  consist  of  four 
or  more  bulletins  and  an  annual  report.  One-third  of  the  stations 
dejiart  from  this  simple  method.  It  will  be  sufticient  to  enumerate  a 
few  of  the  peculiarities.  Some  stations  count  the  annual  report  as  a 
bulletin.  This  raises  the  question,  shall  we  say  that  the  station  has 
printed  seven  bulletins  and  an  annual  rei)ort,  or  six  bulletins  and  an 
annual  report,  or  seven  bulletins  and  no  annual  report;  or  shall  we 
3938— Bull.  16  6 
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say,  clumsily,  as  I  suppose  we  must,  that  tlie  station  has  printed  seveu 
bulletins  of  Avhich  one  is  the  annual  reports  It  is  at  least  a  cumber- 
some marking  for  a  bound  volume.  Sometimes  the  annual  report  is 
printed  as  a  part  of  the  annual  rei)ort  of  the  board  of  agriculture  of 
the  State,  and  not  printed  separately.  Si)ecial "  bulletins  are  in  some 
cases  lettered  instead  of  being  numbered,  so  that  bulletin  20  is  to  be 
followed  by  bulletin  Q,  and  the  lists  will  read  bulletins  11,  12,  F,  G, 
13,  H,  I,  14,  15,  16,  J,  K,  L,  etc.  This  is  bad  enough  at  present,  bnt 
what  will  hai)pen  when  Z  has  been  printed?  Again,  regular  bulletins 
are  both  numbered  and  lettered,  and  we  have  81«,  81&,  and  82.  Some- 
times publications  are  arranged  in  volumes,  the  numbers  beginning 
anew  with  each  volume.  Occasionally  a  bulletin  is  numbered  with  a 
fractional  number.  In  only  too  many  cases  Ave  have  one  or  more  series. 
Doubtless  these  peculiarities  are  often  convenient  to  those  who  under- 
stand them,  but  to  the  caretakers  in  the  many  libraries  in  Avhich  these 
publications  arc  preserved,  to  the  students  who  use  them  and  to  bib- 
liographers, that  is,  to  all  who  care  anj^thing  about  the  numbering  of 
publications,  these  peculiarities  must  prove  a  weariness  of  the  flesh. 
It  seems  to  me  that  fairness  to  each  other  and  to  the  public  interest 
demands  that  we  sacrifice  personal  and  local  convenience  to  the  general 
good.  In  passing  it  is  well  to  remember  that  to  the  farmer  this  ques- 
tion of  numbering  has  little  interest,  his  attention  being  confined  to 
the  contents  of  the  bulletin. 

In  conclusion  I  wish  to  present  the  following  resolutions  which  I 
will  ask  the  secretary  to  read. 

The  Secretary  read  as  follows: 

Eesolved,  That  it  is  the  sense  of  this  convention  that,  in  so  far  as  possible,  the  pub- 
lications of  the  colleges  and  stations  represented  iu  this  Association  should  be 
named,  numbered,  and  dated  according  to  an  uniform  method. 

Eesolvid,  That  a  committee  of  five  be  appointed  by  the  chair  to  devise  a  system  to 
be  reported  if  possible  to  this  convention  for  its  action,  or  if  not,  to  the  executive 
committee,  who  shall  then  distribute  copies  of  the  jilan  to  the  institutions  entitled 
to  membership  in  the  Association. 

The  President.  Under  the  rules  these  resolutions  Avill  be  referred 
to  the  executive  committee. 

Mr.  Neilson.  I  would  like  to  say  a  word  abont  the  lettering  of 
bulletins.  Our  station  has  been  in  the  habit  of  lettering  bulletins  for 
this  reason.  For  instance,  a  special  interest  is  manifested  in  a  bulletiu. 
With  us  the  cranberry  interest  has  occasionally  been  the  object  of  a 
bulletin.  Now,  we  do  not  want  to  send  to  all  a  bulletin  whiclu  attccts 
the  cranberry  growers  only.  Now,  if  the  bulletin  is  sent  to  cranberry 
growers  only  and  it  is  regularly  numbered,  when  the  next  bulletin  is 
issued  farmers  from  all  over  the  state  will  begin  to  write  asking  why 
they  were  passed  over  in  the  distribution  of  that  bulletin. 

Mr.  Johnson,  of  Wyoming.  I  favor  this  movement,  and  I  Nvant  to 
sx)cak  of  the  method  we  have  adopted  in  our  station.  Oui*  buUetins  arQ 
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immbercd — our  aiinnal  reports  are  not.  When  we  print  our  bulletins, 
Ave  lay  aside  a  thousand  copies  tor  bindini;-  with  the  annual  report  at 
the  end  of  the  year.  This  binding  together  we  find  very  convenient 
for  reference  and  not  costly,  as  the  expense  is  only  that  of  paper  and 
presswork.  I  should  like  to  see  such  a  plan  adopted  by  all  the  sta- 
tions. 

Mr.  Johnson,' of  Connecticut.  My  station  some  time  ago  had  occa- 
sion to  issue  a  bulletin  on  the  modification  of  the  Kjeldahl  method  of 
determining  nitrogen,  of  interest  to  chemists  only.  This  bulletin  was 
numbered  hi  the  regular  order  112,  and  bulletin  113,  one  of  general 
interest,  contained  a  statement  on  the  title  page  to  the  effect  that  bul- 
letin 112  was  of  interest  to  agricultural  chemists  only  and  had  been 
distributed  among  station  workers  alone.  It  Avas  only  necessary 
to  issue  a  small  edition  of  that  bulletin,  so  that  it  was  a  great  saving 
of  expense. 

There  are  sonie  other  points  I  wish  to  call  attention  to  if  in  order.  I 
have  lost  a  good  deal  of  time  and  have  been  worried  and  vexed  in  at- 
tempting to  file  the  publications  of  the  experiment  stations.  It  is  very 
important  to  my  mind  that  each  station  should  distinctly  announce  in 
print  upon  the  bulletins  the  system  which  it  follows  in  so  far  as  it  is 
peculiar.  At  the  Connecticut  station  we  issue  our  bulletins  numbered 
consecutively  from  the  beginning  and  ever  since  we  have  had  funds  to 
do  it  we  have  printed  them  in  uniform  octavo  style.  Some  of  our  earlier 
bulletins  were  gotten  up  in  imy  kind  of  shape  that  Ave  could  manage  be- 
cause we  run  the  station  three  months  w.ithout  an}^  funds  and  were 
always  in  arrears  and  always  trying  to  accomplish  a  modest  amount  of 
work  on  a  very,  very  limited  amount  of  money  so  that  our  earlier  bulle- 
tins were  all  sorts  and  sizes,  some  prrinted  by  sending  the  manuscript 
to  an  agricultural  i^aper  and  getting  proofs  Avhich  were  furnished  us  at 
the  cost  ot  press  Avork.  Any  expedient  to  get  material  into  shape  and 
distribute  it.  Ever  since  Ave  have  been  able  to  do  so,  since  Ave  have 
been  getting  88,000  per  j^ear  to  work  with,  we  print  our  bulletins  in 
good  shape,  in  a  legible  form  and  endeavor  to  make  them  pleasant  to 
the  eye.  We  have  always  followed  the  i)lan  of  i)rinting  an  annual  re- 
port and  including  in  it  eA^erythiug  worth  publishing.  Our  bulletins 
may  be  lost.  NotAvithstanding,  our  annual  reports  contain  everything 
worth  preserving.  It  is  of  great  adA'antage  to  us  also  in  that  it  enables 
us  to  rcA'ise  our  work,  to  reedit  it  and  present  it  in  its  most  attractive 
form.  The  stations  ought  to  furnish  every  facility,  so  that  the  student 
can  readily  master  the  contents  of  publications.  There  should  be  an 
index  of  the  bulletin  on  the  front  page,  so  that  he  may  see  at  once  what 
is  of  the  most  importance  to  him.  If  I  get  a  bulletin  of  ten.  fifteen,  or 
twenty  pages  and  have  to  spend  ten  or  fifteen  minutes  in  finding  out 
Avhat  is  in  it,  I  am  disposed  to  lay  it  aside  and  take  it  up  Avhen  I  have 
leisure,  which  1  never  have,  and  the  contents  of  that  bulletin  pass,  as 
far  as  I  am  concerned,  into  oblivion,  and  can  only  be  rescued  by  the 
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valuable  endeavors  of  the  Office  of  Experiment  Stations.  If  that  fur- 
nishes me  a  suitable  index  of  this  literature  I  may  make  it  available. 
The  amount  of  matter  published  in  this  country  and  in  foreign  coun- 
tries is  so  immense  that  without  every  facility  placed  at  the  disposal 
of  the  student  it  becomes  simply  impossible  to  keep  track  of  them.  It 
is  of  the  utmost  importance  that  every  single  paper  have  a  special  table 
of  contents,  unless  matter  of  simple  sort,  for  without  that  it  is  difficult 
to  take  advantage  of  the  information,  however  valuable,  which  is  pub- 
lished. 

Mr.  Redding.  I  rise  to  insist  upon  some  of  the  changes  in  number- 
ing bulletins  which  I  have  offered.  I  have  adopted  the  plan  of  liling 
aAvay  not  less  than  two  hundred  cox)ies  of  each  bulletin.  So  far  I  have 
included  two  years  in  one  volume  for  the  reason  that  the  publications 
have  not  been  voluminous.  At  the  end  of  this  period  I  have  an  index 
prepared  to  the  volume  and  sent  to  the  printer  for  binding.  1  send  a 
copy  to  the  director  of  eac^h  station,  and,  I  think,  to  each  college  also. 
I  find  that  it  is  of  great  advantage  to  me  to  have  the  bulletins  bound 
in  that  way,  and  1  believe  it  would  be  to  others.  I  would  be  glad  in- 
deed if  I  could  get  bound  volumes  of  the  publications  of  each  station. 
It  seems  to  me  that  the  stations  would  appreciate  the  work  of  other 
stations  better  in  that  form. 

l^ow  another  point.  In  order  to  prevent  our  corres])ondents  from 
calling  lor  bulletins  which  Ave  did  not  intend  them  to  have  I  used  the 
simple  expedient  of  half  numbers.  A  special  bulletin  I  called  17^.  If 
a  man  gets  17^  he  knows  it  is  intended  for  him  to  read,  ^^ow,  my  next 
bulletin  is  18.  Now,  when  the  farmer  gets  IS  he  will  not  knoAv  that  such 
a  bulletin  as  17  J  was  issued.  On  the  other  hand,  I  issued  a  bulletin  in- 
tended for  the  farmer  only.  It  is  not  on  any  subject  of  investigation,  but 
simply  a  notice  to  farmers,  informing  them  of  the  organization  of  the 
station  and  other  matters  not  of  importance  to  other  stations.  I  called 
that  12J.  Perhaps  some  of  the  stations  got  that  bulletin.  I  got  no  re- 
quests for  12 J  and  few  for  17 J.  I  think  that  solved  the  question  with- 
out any  difficulty  at  all. 

There  Avas  one  other  question  that  troubled  me.  I  Avrote  to  Maj.  Al- 
vord  as  to  what  matter  should  be  included  in  the  annual  report  of  the 
station.  If  you  will  read  the  laAv  closely  you  will  probably  understand 
it  as  I  did.  It  was  not  the  intention  of  the  lnw  that  Ave  should  make  a 
detailed  statement  of  the  results  of  experiments  in  the  annual  reports. 
It  requires  that  we  should  send  so  many  copies  to  the  Secretary  of  the 
Treasury  and  one  copy  to  each  of  the  stations.  It  makes  no  provision 
for  sending  them  to  farmers  at  all. 

Mr.  Harris.  May  I  ask  a  question  of  the  last  speaker?  Director 
Redding  is  one  of  the  most  exact  and  systematic^  of  men,  and  if  we  all 
kept  records  as  he  does  any  system  Avould  work.  But  this  bulletin — 
17 h — does  it  have  any  relation  to  I71f 

Mr,  RuDDiNCx,  ^om  Avhatever. 
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Mr.  Harris.  There  is  the  daii'^er.  Sui)i)ose  you  luive  a  second 
edition  of  17.^,  with  some  additional  matter,  wliat  would  yon  call  it  ? 

Mr.  REDDiNa.  I  would  call  it  "  sei'oiul  edition,  revised  and  cor- 
rected.'' 

Mr.  Harris.  We  know  that  if  Dire^'tor  liedding  is  going  to  send 
out  bulletin  17^  we  will  get  it.  But  you  will  remember  tliat  there 
came  a  time  in  Egypt  when  they  knew  not  eloseph,  and  there  will  come 
a  time  when  we  know  not  Kedding,  and  I  venture  to  say  that  that  man 
will  not  seiul  out  17^.    Xow,  how  do  we  know  that  we  will  get  48^? 

Mr.  Reddinu.  Tlie  bound  volumes  will  coutain  every  bulletin  issued 
by  the  station. 

]Mr.  Harris.  How  often  do  you  issue  that  bound  volume'? 

]\rr.  "Redding.  It  is  issued  every  two  ye:irs.  Our  bulletins  are  fcmr- 
teen  or  fifteen  in  number,  of  twenty-eight  or  thirty  pages  each,  and 
it  was  for  my  own  eonvenieuce  that  1  put  two  years  together.  But,  if 
this  association  thinks  it  desirable  to  have  bulletins  for  a  year  bound 
together,  I  Avill  gladly  make  the  change. 

The  President.  There  was  a  resolution  passed  at  an  earlier  session 
of  this  convention  by  which  tlie  chair  sliould  appoint  a  conmiittee  of 
nine  persons  to  act  as  an  advisory  committee  to  the  standing  committees 
on  the  cooperative  college  and  station  exhibits  at  the  World's  Colum- 
bian Exposition,  consisting  of  members  of  the  governing  board  of  col- 
leges and  stations.  I  will  appoint  on  that  committee  Messrs.  Henry 
Chamberlain,  of  Michigan;  W.  R.  Cavitt,  of  Texas;  James  A.  Bea- 
ver, of  Pennsylvania;  H.  B.  Dale,  of  Wisconsin;  Hart  Gibson,  of 
Kentucky;  R.  H.  Warder,  of  Ohio;  Daniel  Keedham,  of  Massa- 
chusetts; William  L.  liynerson,  of  New  Mexico;  and  John  Cameron, 
of  Mississippi. 

Another  resolution  requiring  the  appointment  of  a  committee  by  the 
chair  was  for  supervising  dairy  tests  at  the  Chicago  Exposition.  I  will 
appoint  as  a  committee  for  nominating  four  persons  suitable  for  mem- 
bers of  this  committee  Messrs.  Neale  of  Delaware,  Atherton,  Myers, 
Henry,  and  Gulley. 

Mr.  Henry.  I  do  not  think  that  the  stations  ought  to  feel  that  any 
bulletin  ought  not  to  go  into  the  libraries  of  other  stations.  If  you 
issue  a  bulletin  to  farmers,  giving  inforuiation  in  regard  to  your  sta- 
tions, that  is  a  part  of  the  station  work  and  other  stations  should  have 
that  to  bind  u^)  in  the  history  of  the  work  of  your  station.  I  do  not 
think  that  kind  of  a  fellow  feeUng  ought  to  exist.  Then,  again,  by 
inserting  a  paragrajdi  on  the  title-page  of  the  bulletin  informing  the 
farmer  readers  that  the  xirevious  bulletin  was  not  for  general  distribu- 
tion, but  could  be  obtained  on  ai)i)licatioii,  you  would  be  able  to  num- 
ber bulletins  uniformly  and  save  all  trouble. 

Mr.  Scott.  Gentlemen  of  the  association.  President  Broun  has 
been  called  away  and  has  asked  me  to  take  the  chair. 
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Mr.  rAiTiCHiLD.  T  wisli  to  empliasize  what  Dr.  Jolinson  has  said  *n 
regard V  to  the  contents  of  biilletms.  I  hope  the  committee  will  tak  ' 
into  consideration  es[)ecially  the  whole  matter  of  title-paging,  showing 
the  contents  of  bulletins  in  addition  to  consecutive  numbering.  It 
seems  to  me  we  ought  to  be  able  at  a  glance  to  tell  what  a  bulletin 
contanis. 

We  have,  I  am  sorry  to  say,  followed  two  methods  in  issuing  our 
bulletins,  but  not  Avith  reference  to  numbering.  We  have  numbered 
them  consecutively  from  the  beginning.  We  did  attemi^t  for  the  first 
two  years*  to  republish  all  important  matter  for  preservation  in  an 
annual  volume,  but  we  found  that  a  very  expensive  way  of  presenting 
to  the  public  what  we  thought  important  for  them  to  have.  We  have 
therefore  adopted  the  plan  of  inserting  a  notice  in  each  bulletin  that 
the  bulletins  for  that  year,  beginning  with  number  so  and  so,  will  be 
indexed  in  the  annual  report  for  that  year.  We  also  reserve  a  thousand 
copies  for  binding  ourselves,  and  if  any  station  worker  desires  a  bound 
volume  we  shall  be  glad  to  furnish  it. 

I  should  like  to  present  to  that  committee,  when  appointed,  a  title- 
page  of  one  of  our  bulletins,  to  see  if  there  are  any  suggestions  in  that 
which  they  can  adopt. 

Mr.  Hadley.  I  have  been  extremely  interested  in  this  discussion  and 
I  like  very  much  the  remark  of  President  Fairchild  that  the  matter  of 
title-paging  should  be  taken  under  consideration  by  the  committee. 

There  is  one  other  point  I  would  like  the  committee  to  consider: 
The  best  method  of  handling  these  bulletins  after  we  get  them.  We 
are  getting  bulletins  from  nearly  50  stations.  What  is  the  best  method 
of  filing  these  while  unbound.  The  matter  of  indexing,  as  Mr.» Fair- 
child  has  si^oken  of,  on  the  outside  page  is  a  matter  of  very  great 
imx)ortance,  but  I  think,  however,  it  is  generally  adopted  at  the  sta- 
tions. I  think  most  bulletins  have  an  index  on  the  front  page.  I  had 
the  honor  of  making  amotion  to  that  effect  two  years  ago  at  Cham- 
paign.   I  think,  however,  it  should  be  considered  by  this  committee. 

Mr.  Clute.  In  making  up  our  jjublications  for  binding  I  have 
observed  a  difterence  in  size.  If  we  could  adopt  a  uniform  size  for 
a  page,  print  on  a  page  so  many  inches  wide  and  so  much  margin,  then 
one  could  bind  these  publications  into  a  volume  and  they  would  appear 
more  orderly  and  systematic  on  our  library  shelves  than  where  of 
different  sizes.  It  would  be  very  easy  for  the  stations  to  adopt  a  uni- 
form size  if  the  committee  would  recommend  it. 

I  had  my  clerk  make  out  a  list  of  all  the  duplicates  we  had  and  for- 
ward that  list  to  each  of  the  stations  with  the  statement  that  we  would 
fnrnish  these  numbers  to  those  applying  for  them  as  long  as  they 
lasted,  and  I  am  glad  to  say  we  furnished  a  good  many  to  stations. 
I  want  to  acknowledge  the  kindness  of  these  stations  in  sending  to  me 
missing  nnmbers  asked  for. 
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j\Ir.  Roberts.  The  (liniculty  in  getting*  tlie  bulletins  unilbiin  in  size 
rests  in  the  fact  that  many  annual  reports  and  bulletins  are  published 
bj^  the  State  printer,  and  you  might  as  well  try  to  move  the  earth  as 
to  change  a  State  x^rinter  or  his  methods.  Those  stations  like  Cornell, 
who  print  their  own  bulletins,  can  easily  change,  do  Avhat  they  please, 
but  I  know  in  the.case  of  our  State  station  their  bulletins  are  a  different 
size  from  ours,  and  we  can't  get  them  to  change.  This  is  a  very  great 
inconvenience  to  us  in  binding  our  annual  reports  and  bulletins. 

I  trust  that  the  committee  will  see  that  tliere  are  no  more  half  num- 
bers and  no  more  A,  B,  and  C  bulletins,  if  that  can  be  done  without 
seriously  discommoding  the  stations. 

The  Presiding  Officer.  Is  there  further  discussion?  If  not  the 
chairman  of  the  executive  committee  will  make  a  report. 

Mr.  Alyord.  The  resolution  seems  to  embody  what  is  desired  audi 
therefore  report  it  back  to  the  Association  with  the  suggestion  that  it 
now  pass.  Before  reading  let  me  add  a  word.  It  seems  to  me  that  if 
all  the  stations  would  evince  the  same  spirit  as  the  Georgia  station, 
simply  say  that  whatever  the  Association  agrees  to  the  station  will  do, 
the  question  would  be  easily  solved.  The  resolution,  as  given  above, 
as  offered  by  Mr.  Harris,  was  again  read,  and  adopted. 

The  Presiding  Officer.  I  will  appoint  on  that  committee  Director 
Harris,  of  the  United  States  Department  of  Agriculture,  Directors 
Johnson,  of  Connecticut,  Johnson,  of  Wj^oming,  Henry,  of  Wisconsin, 
and  Redding,  of  Georgia. 

Tiie  Presiding  Officer.  Is  there  any  farther  business? 

Mr.  Alyord.  The  regular  order  is  the  consideration  of  subjects  com- 
ing from  the  botanical  section. 

The  Presiding  Officer.  We  will  take  the  regular  order  then.  The 
first  thing  in  order  is  a  paper  on  the  treatment  of  apple  scab  by  Prof. 
Goff,  of  Wisconsin.    Ten  minutes  to  present  paper. 

Mr.  Goff  then  read  the  following  paper  on  the  "Treatment  of  Ajiple 
Scab." 

Notes  on  the  Treatment  of  Apple  Scab. 

During  the  past  seven  years  the  wiiter  has  made  applications  intended  to  prevent 
damages  from  the  disease  known  as  apple  scab,  due  to  a  fungous  parasite  known 
to  science  as  Fusicladiiim  dendriiicum  Fck.  So  long  a  period  of  experiment  ap- 
IJears  to  warrant  certain  conclusions  that  might  have  been  very  unsafe  from  one  or 
two  seasons'  experiments.  It  is  not  my  purpose  to  present  here  a  statistical  report 
of  these  experiments,  hut  simply  to  mention  briefly  some  of  the  facts  that  seem 
clearly  brought  out.  Of  many  materials  tried  the  copper  compounds  have  proved 
most  efficacious.  The  carbonate  of  copper,  used  in  suspension  in  water  and  also 
dissolved  in  ammonia,  the  arsenite  of  copper,  or  Paris  green,  applied  in  suspension, 
and  the  sulphate  of  copper  applied  in  compound  with  lime,  as  in  Bordeaux  mixture, 
have  all  proved  efficacious  in  certain  seasons,  but  the  degree  of  their  relative 
efficiency  has  been  far  from  uniform,  a  result  that  seemed  rather  difficult  of  ex- 
planation until  the  experience  of  the  past  season.    A  comparison  of  the  meteoro- 
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logical  conditions  of  tlie  ditfcreut  seasons  in  wliicli  these  co])pev  componnds  Lave 
been  tested,  with  the  results  secured,  taken  in  combination  with  observations  upon 
the  length  of  time  the  diiferent  compounds  have  remained  upon  the  foliage,  appears 
to  warrant  tlie  general  couclnsiou  that  the  three  copper  compounds  named,  viz, 
carbonate  of  copper,  Paris  green,  and  sulphate  of  copper  combined  with  lime,  are 
efficacious  in  preventing  damage  from  the  apple  scab  nearly  in  proijortion  to  the 
length  of  time  that  they  remain  upon  the  foliage.  In  the  summer  of  1891,  in  which 
very  little  rain  fell  in  central  Wisconsin  after  the  middle  of  June,  Paris  green  ay)- 
plied  in  suspension  with  lime  proved  even  more  efficacious  than  either  the  Bordeaux 
mixture  or  the  carbonate  of  copper.  The  past  season,  when  the  month  of  June  was 
exceptionally  rainy,  and  spraying  had  to  be  performed  between  showers,  the 
Bordeaux  mixture  proved  decidedly  more  efficacious  than  either  Paris  green  or  the 
ammoniacal  carbonate  of  copper.  The  reason  for  these  variable  results  appeared 
to  be  in  tlie  great  adhesiveness  of  the  Bordeaux  mixture  to  the  foliage.  In  every 
case  where  this  con)pound  has  been  used,  though  it  has  not  been  applied  later  than 
the  middle  of  July,  it  has  remained  visible  upon  the  foliage  throughout  the  season, 
and  the  effect  of  the  applications  made  in  July,  1891,  were  still  distinctly  visible 
upon  the  branches  and  trunks  of  the  trees  to  which  it  was  applied  in  October,  1892, 
fifteen  months  after  the  application.  It  thus  appears  that  the  adhesiveness  of  this 
fungicide  is  so  great  that  it  can  be  depended  upon  to  hold  its  place  even  through 
abundant  rains. 

I  may  add  that  this  comj)ound  appears  to  he  as  efficacious  when  used  at  half  the 
strength  of  the  original  formula,  /.  e. ,  when  3  pounds  of  copper  sulphate  and  2  of 
lime  are  used  in  22  gallons  of  water,  as  when  made  of  double  this  strength. 

From  what  has  been  said,  it  is  clear  that  the  Bordeaux  mixture  must  be  regarded 
as  the  only  fungicide  thus  far  tested  that  can  be  reconnnended  with  contidence  to 
prove  effectual  against  the  apple  scab,  although  under  favorable  circumstances 
either  the  carbonate  of  copper  or  Paris  green  appears  to  possess  efpial  fungicide 
X)roperties.  Unfortunately,  this  compound  has  the  ol)jections  of  being  somewhat  dif- 
ficult to  sj^ray,  of  requiring  more  or  less  stirring  to  keep  it  iu  suspension,  and  of 
losing  its  efficacy  as  a  fungicide  if  not  used  ])romi)tly  after  it  is  prei)ared,  hut  until 
we  can  find  a  preparation  that  is  equally  adhesive  to  the  foliage  and  has  fewer  ob- 
jections, Ave  can  do  no  better  than  to  employ  it. 

Our  experiments  indicate  that  it  is  important  to  make  the  first  spraying  before  the 
opening  of  the  flowers.  The  number- of  applications  it  is  necessary  to  make  to  ac- 
complish the  best  results  is  yet  to  be  determined.  In  Wisconsin  the  weather  during 
and  after  midsummer  is  apt  to  be  rather  dry,  and  hence  sprayings  after  July  1 
are  of  rather  doubtful  value. 

I  may  add  in  conclusion  that  a  fertile  soil  and  frequent  breaking  up  of  the  orchard 
are  found  to  greatly  reduce  the  <lanuxge  tVom  apple  scab,  and  also  that  certain  vari- 
eties appear  to  possess  a  decided  resistant  power  to  this  disease.  While  the  use  of 
the  spray  ])umii  in  the  orchard  will  doubtless,  iu  the  long  run,  prove  eminently 
profitable  both  in  the  quality  and  ([uantity  of  the  fruit  it  will  enal>le  us  to  secure, 
th(!  wise  or(diardist  will  sui)i)l('uient  it  with  plant  food  and  cultivation,  as  well  as 
by  the  selection  of  \  arieties  that  experience  has  shown  are  well  able  to  cope  with 
tliis  destrncti\  (5  enemy  of  our  apple  trees. 

The  PRi-.siDiNa  Officer.  Are  there  any  remarks  on  the  paper?  If 
not  ill  the  regular  order  we  will  have  a  paper  by  L.  li.  Jones,  ofVer- 
mout,  on  the  "Comparative  tests  of  fungicides  in  cheeking-  potato 
blight  and  rot." 

Mr.  TrA(!y.  In  the  absence  of  Mr.  Jones  I  have  been  recpiested  to 
read  his  pajxir. 
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A  Com  PA  RATI  VK  Tkst  of  Fixgicides  ix  Checking  Potato  Blkmit  and  Kot. 

This  is  the  lV)mtli  yi  ar  in  Avbicli  Hordeaiix  mixture  has  been  used  at  the  Vemiout 
Station  in  checking  the  ravages  of  Plif/lopJithora  htfcsfatts.  This  work  has  been  nui- 
ibrmly  succ(>ssful.  Probably  every  one  w  ho  uses  this  mixture,  however,\\  ishes  that  a 
dieaper  and  more  couveniet  substitute  could  bo  found.  Such  substitutes  have  been 
used  in  work  upon  grape  and  orchard  diseases.  In  lighting  this  potato  disease,  how- 
ever, we  have  to  meet  not  only  a  ditl'crent  fungus,  but  also  somewhat  different  condi- 
tions of  development.  Phyiojjhthora  differs  most  strongly  from  most  of  the  orchard 
and  vine  fungi  in  that  it  does  not  begin  its  attack  at  the  beginning  of  the  season  and 
spread  slowly,  but  instead  gives  no  external  sign  of  its  presence  until  the  latter 
part  of  the  summer.  At  this  time,  when  the  plants  reach  proper  maturity,  and 
suitable  conditions  of  heat  and  moisture  prevail,  the  rapidity  of  the  development 
and  spread  of  the  disease  is  something  almost  incomprehensible  to  one  who  has  not 
witnessed  it.  Your  attention  is  called  especially  to  these  facts  as  explaining  in  part 
the  surprisingly  poor  results  obtained  from  the  use  of  certain  fungicides  which  in 
the  vineyard  and  orchard  work  have  gained  a  good  reputation. 

In  the  sunnucr  of  1891  we  undertook  experiments  to  test  the  comparativ'^e  value  of, 
(1)  ammoniacal  copper  carbonate;  (2)  glue  mixture;  (3)  Bordeaux  mixture,  half 
strength;  (4)  Bordeaux  mixture,  full  strength.  The  results  as  reported  in  the  publi- 
cations of  the  Vermont  Station  were  decidedly  in  favor  of  the  Bordeaux  mixture, 
and  shoAved  the  ammoniacal  solution  and  the  glue  mixture  to  be  of  little  value,  under 
the  conditions  of  that  experiment.  We  felt,  however,  that  the  conditions  might 
not  be  such  as  to  give  these  remedies  a  fair  trial,  althougb  it  was  evident  that  they 
were  inferior  to  Bordeaux  mixture. 

This  summer  (1892)  a  comparative  test  was  made  of  twelve  of  those  fungicides 
which  appeared  most  hoj)eful.  The  work  was  carried  on  in  two  different  fields,  one 
a  clay  loam,  the  other  a  lighter,  rather  sandy  soil;  the  plots  Avere  so  arranged  that 
all  the  fungicides  were  given  a  trial  on  both  medium  and  on  late  potatoes;  five 
standard  varieties  of  potatoes  Avere  included  in  the  experiment,  and  in  all  plots  the 
relatiA'e  A'alue  of  two  and  of  three  applications  Avas  tested. 

FolloAving  is  a  list  of  the  fungicides  tested: 

Firsi :  Copi>er  soda  solution  :  Copper  sulphate,  13.3  ounces;  sal  soda  20  ounces; 
Avater,  5  gallons. 

Second:  Copper  acetate  solution:  Copper  acetate  (A^erdigris),  8  ounces;  Avater,  5 
gallons. 

Third :  Bordeaux  mixture  and  molasses  (copper-lime  saccharate) :  Copper  sul- 
phate, 13.3  ounces;  lime,  13.3  ounces;  molasses,  13.3  ounces;  Avater,  5  gallons. 

Fourth:  Ammoniacal  copper  carbonate :  Copper  carbonate,  .55  ounces;  aqua  am- 
monia, one-third  of  a  pint;  water,  5  gallons. 

Fifth  :  Bordeaux  mixture,  full  strenth :  Copper  sulphate,  1^  pounds ;  lime,  eight- 
ninths  of  a  pound;  water,  5  gallons. 

Sixth:  Bordeaux  mixture,  ''5-5 — 50,"  formula:  Copi^er  sulphate,  8  ounces ;  lime,  8 
ounces;  Avater,  5  gallons. 

Seventh  :  Bordeaux  mixture,  A^ery  weak  (about  one-eighth  strength) :  Coi)per  sul- 
phate, 2.()  ounces;  lime,  2.6  ounces;  water,  5  gallons. 

Eighth:  Copper  and  ammonium  carbonate  mixture  (Dr.  Chester's  formula) :  Cop- 
per carbonate,  1.06  ounces;  ammonium  carbonate,  3.2  ounces;  Avater,  5  gallons. 

Ninth:  Glue  mixture  (Dr.  GalloAvay's  formula):  Copj)er  sulphate,  2  ounces;  sal 
soda,  2.4  ounces;  Le  Page's  li(|uid  glue,  1.6  ounces;  Avater,  5  gallons. 

Tenth  :  Modified  Eau  Celeste:  Copper  sulphate,  7  ounces;  sal  soda,  9  ounces;  aqua 
aumionia,  one-third  of  a  i^int;  water,  5  gallons. 

Eleventh:  Copper  carbonate  in  suspension:  Copper  carbonate,  5  ounces;  water,  5 
gallons. 

^  Twelfth :  Copper  chloride  solution  (Cornell  Station  formula) :  Copper  chloride 
0.66  ounces;  Avater,  5  gallons. 
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Each  year  of  -vvorlv  upon  tliis  potato  disease  leads  me  to  appreciate  more  strongly 
the  fact  tliat  the  greatest  value  of  the  fungicide  is  not  in  protecting  tlie  tubers  from 
the  rot,  but  rather  in  preserving  the  foliage  from  the  blight.  AVhen  the  foliage  is 
thus  preserved  the  tubers  come  to  full  size  and  maturity,  and  the  gain  in  yield,  from 
prolonging  the  life  of  the  vines  three  or  four  weeks  in  the  fall,  is  very  great.  Such 
being  the  case,  the  relative  values  of  the  fungicides  can  be  better  judged  from  the 
appearance  of  the  foliage  of  the  treated  plants  than  from  the  yields.  On  the  other 
hand,  the  absolute  gain  from  the  use  of  any  fungicide  must,  of  course,  be  judged  by 
the  increased  yield  of  tubers  resulting  from  its  use.  I,  therefore,  send  some  i)hoto- 
graphs  with  this  paper,  which  will  enable  you  to  judge  of  the  relative  values  of  the 
fungicides  better  than  any  array  of  tigures  stating  the  varying  yields.  The  full 
yields  will  be  published  later,  and  I  will  now  select  from  the  tigures  before  me  only 
enough  to  enable  you  to  judge  of  the  absolute  gain  from  the  use  of  some  of  the 
better  fungicides.  There  were  two  rows  of  potatoes  in  each  plot  in  the  field  shown 
in  the  photographs.  Two  of  the  photographs  (the  8  by  lO's)  show  some  of  the  plots 
as  they  appeared  September  10.  These  show  clearly  the  effects  of  both  Bordeaux 
mixture  (x^lot  7)  and  weak  Bordeaux  and  molasses  (j)lot  4).  No  less  interesting  will 
be  the  appearance  of  plot  5  (ammoniacal  copper  carbonate),  as  shown  in  one  of  these 
photographs.  It  was  found  impossible  t©  bring  out  with  equal  clearness  the  less 
marked  differences  between  most  of  the  plots  by  photographs,  and,  therefore,  instead 
of  attempting  to  include  the  entire  plot  in  the  photograph,  an  average  hill  was  pho- 
tographed from  each  plot.  This  explanation  will,  I  trust,  be  sufficient  to  enable 
each  who  chooses  to  examine  the  photograph  to  do  so  understandingly. 

The  gain  from  spraying  this  year  was  unusually  marked,  owing  to  the  prevalence 
of  the  disease.  This  can  be  judged  from  the  following  statements  of  yield  of  those 
plots  shown  iu  the  8  by  10  photographs : 


These  experiments,  supported  also  by  data  of  last  season's  work,  lead  me  to  the 
following  conclusion  as  to  the  relative  values  of  the  fugicides  for  the  potato  blight: 

(1)  Copper  soda  solution  (plot  2)  has  merits,  but  is  not  at  all  equal  to  Bordeaux 
mixture. 

(2)  Copi5er  acetate  solution  (plot  3),  a  fairly  good  fungicide,  but  so  injurious  to 
the  foliage  as  to  exclude  its  general  use. 

(3)  Weak  Bordeaux  mixture  and  molasses  (plot  4).  Good  results.  Probably 
more  valuable  than  same  without  the  molasses. 

(4)  Ammoniacal  copper  carbonate  (plot  .5).  Unquestionably  the  weakest  fungi- 
cide tested,  being  but  little  better  than  nothing.  (I  should  feel  less  confident  in 
this  verdict  did  not  all  the  results  agree  so  perfectly  in  all  my  experiments.  I  am 
convinced  that  I  do  not  underestimate  its  value  for  this  work). 

(5)  Strong  Bordeaux  mixture  (plot  7)  leaves  but  little  to  be  desired  in  the  results 
obtained. 

(6)  Weaker  Bordeaux  mixtures  (plots  8  and  9)  were  not  equal  to  full  strength 
Bordeaux  mixtures,  as  can  be  seen  from  following  yields : 

(Field  A  was  of  medium  early  potatoes,  which  blighted  badly  when  not  protected. 
Field  B  was  of  late  potatoes  and  on  lighter  soil,  hence  not  so  badly  diseased.) 


Bushels 
per  acre. 


Plot  4  (weak  Bordeaux  mixture  and  molasses)  at  rate  of. 

Plots,  ammoniacal  copper  carbonate  

Plot  6,  untreated  

Plot  7,  strong  Bordeaux  mixture  


330 

99 

97 
246.5 


[Bushels  per  acre.] 


I»lot  6 
(untreated). 


riot  7  (strong 
Bordeaux  mixture). 


Plot  8 


Plot  9 
(Bordeaux  mixture 
oue-eighth  strength) , 


Plot  11 
(untreated). 


(Bordeaux  mixture, 
5-5-50). 


Field  A 
Field  B. 


108i 


97 


246} 
189^ 


155 
177 


145 

122 


119 
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Owin<^  to  certain  conditions  of  soil  T  tliiiik  the  nl)ovo  fiijurcs  in  Vicld  A  avouM 
luuloriatc  tlio  value  of  Bordeaux  mixture  ''5-5-50''  I'oruuila,  but  I  am  convince<l 
that  this  formula  does  not  give  as  good  protection  as  does  the;  strong  ]U)rdeaux  mix- 
ture. While  the  very  weak  Bordeaux  mixture  had  greater  fungicidal  value  than 
inany  others  tried  it  did  not  have  enough  to  recommend  it  for  general  use. 

(7)  Copper  and  anuuouium  carbonate  mixture  (plot  10)  was  of  some  value,  but 
not  enough  to  be  recommended  for  general  use. 

(8)  Glue  mixture  (plot  12)  ditto. 

(9)  Modified  eau  celeste  (plot  13)  gave  best  results  of  any  of  the  S(duble  fungi- 
cides, and  although  not  equal  to  either  of  the  stronger  forms  of  Bordeaux  mixture 
it  is  the  best  thing  to  recommend  where  a  soluble  fungicide  is  desired. 

(10)  Copper  carbonate  in  suspension  (plot  14),  of  considerable  fungicidal  value, 
though  not  enough  to  recommend  its  j)i'actical  use. 

(11)  Copper  chloride  (plot  15),  of  still  less  value  than  the  last. 

I  would  therefore  rank  t2ieni  as  follows  in  order  of  fungicidal  value: 

1.  Bordeaux  mixture,  full  strength. 

2.  "Weaker  Bordeaux  mixture  and  mo- 

lasses. 

3.  Bordeaux  mixture,    5-5-50"  formula. 


8.  Copper  carbonate  in  suspension. 

9.  Copper   and   annuonium  carbonate 
mixture, 

10.  Glue  mixture. 

11.  (5opper  chloride  solution. 

12.  Ammoniacal  co^jper  carbonate. 


4.  ^Modified  eau  celeste. 

5.  Copper  soda  solution. 

6.  Verdigris  solution. 

7.  Bordeaux  mixture,  very  weak  solution 

(one-eighth  strength). 

The  first  four  did  good  enough  work,  so  that  I  feel  justified  in  recommending 
them  for  use  by  practical  potato-growers.  The  others  are  none  of  them  to  be 
recommeirded,  in  my  judgment, 

Bordeaux  mixture  in  some  of  its  forms  remains,  then,  as  the  most  valuable  fungi- 
cide of  this  work.  The  addition  of  a  cheap  molasses  to  the  weaker  mixture  ap- 
pears to  increase  its  value  by  rendering  it  more  adhesive. 

The  President.  You  liave  heard  the  paper  read  bj^  Mr.  Tracy;  is 
tliere  are  any  discussiou  on  it?  If  not,  we  will  take  up  the  next  paper, 
"A  Study  of  Fruit  Decays,"  by  Byron  D.  Halsted,  of  New  Jersey. 

Mr.  Halsted  presented  the  following: 

A  Study  of  Fkuit  Decats. 

The  speaker's  attention  was  called  to  the  subject  of  fruit  decays  by  a  quince- 
grower,  who  complained  of  a  destructive  rot  in  his  orchard.  Upon  investigating  the 
trouble  a  decay  was  found  that  was  due  to  a  fungus  of  the  genus  S2)hcero2)sis.  The 
same  orchard  contained  apple  trees,  with  decayed  fruit,  and  also  pears.  The  apple 
decay  was  due  to  Sph(vro2)sis  malorum  Pk.  Circumstances  aroused  the  suspicion  that 
the  quince  decay  was  caused  by  the  same  species  of  fungus.  Cultures  and  inoculations 
were  next  instituted  in  the  laboratory,  and  it  was  proved  that  the  Sphreropsis  of  the 
apple  would  grow  upon  the  quince,  and  that  the  quince  upon  the  apple.  In  like 
manner  the  same  relation  was  established  between  the  quince  and  apple  Sphiieropsis, 
and  the  one  upon  the  pear.  In  short,  the  three  fungi  are  probably  the  same,  and  in 
the  complete  eradication  of  the  one,  the  others  need  to  be  destroyed,  or  else  the 
trouble  will  spread  from  one  kind  of  fruit  to  another.  A  worthless  overburdened 
apple  tree  may,  through  neglect,  shorten  the  crop  of  quinces  by  being  a  j^ropaga- 
tion  bed  of  decay. 

A  systematic  study  of  the  probable  relationship  of  the  anthracnoses  of  fruits 
was  led  up  to  by  the  above  investigation.  Under  the  term  anthracnoses  are  in- 
cluded the  members  of  the  two  nearly  related  genera,  Glccosjjoriuiii  and  CoUetutrichniii. 
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Tlicy  dilfer  from  eacli  other  soraewliat  in  general  aiipearajicc,  but  cliiefly  by  the 
presence  of  stiff  dark  liairs  in  tlie  spore  spots  in  the  colletotrichums— they  being- 
absent  in  the  gltBosporiums.  A  very  large  number  of  species  have  been  established 
in  each  genera  and  the  list  is  increasing  yearly.  Many  kinds  of  fruit  are  attacked 
by  them,  as  well  as  other  parts  of  plants. 

Tbe  laboratory  experiments  consisted  chiefly  in  transferring  the  virus  from  an 
atl'ected  fruit  to  one  in  health.  The  common  apple  ripe  rot,  or  "  birtter  rot,"  is  a 
familiar  example  of  the  anthracnoses,  and  bears  the  botanical  name  Glceosporium 
fnictigenum  Berk.  Spores  of  this  were  transferred  to  several  other  kinds  of  fruit 
with  success,  thus  producing  artificially  the  disease  similar  to  that  of  the  apple. 
Trcvious  to  this  series  of  experiments  the  Division  of  Vegetable  Pathology  at 
Washington  had  shown  that  this  "bitter  rot"  of  the  ai)ple  was  the  same  as  a  cer- 
tain decay  of  the  grape  fruit. 

At  this  point  in  the  treatment  of  the  results  a  chart  was  shown  by  means  of  which 
the  facts  establislied  were  presented  in  a  graphic  manner.  The  following  fifteen 
fruits,  representing  widely  different  orders  of  plants,  were  represented  as  arranged 
around  an  oval,  as  follows :  Apple,  peach,  banana,  pepper,  bean,  persimmon,  lemon, 
watermelon,  quince,  citron,  grape,  tomato,  eggplant,  pear,  and  squash.  The  suc- 
cessful inoculations  from  any  fruit  to  another  were  shown  by  lines  and  arrows,  the 
lines  being  in  fact  the  arrows.  Thus,  if  the  fungus  was  a  GJceospoHum  a  dotted  line 
was  employed,  and  if  a  Colletotrickuni  a  solid  line  was  used.  The  apple  has  native 
to  it  a  giceospornim  as  above  mentioned.  The  chart  showed  dotted  lines  running 
from  the  apple  to  the  peach,  banana,  pepper,  bean,  persimmon,  lemon,  quince,  grape, 
tomato,  eggplant,  and  pear;  in  fact,  to  all  that  were  inoculated.  The  pepper  has  a 
Glceosporium  {G.  piperatum  E.  &  E.)  This  was  successfully  taken  to  the  apple,  as 
also  to  the  grape,  and  to  the  banana,  bean,  persimmon,  and  pear.  This  is  strong 
evidence  that  either  G.  fructigennm  Berk  and  G.  piperatum  E.  &  E.,  have  both  a 
much  wider  range  of  hosts  than  supposed,  or  else  are  the  same  fungus.  The  differ- 
ences in  size  of  spores  and  filaments  do  not  warrant  specific  distinction.  In  like 
manner  the  tomato  has  a  species,  Glwosporium  fomoides,  Sacc.  recorded  ujion  it.  This 
Avas  easily  taken  to  the  apple,  banana,  bean,  grape,  eggplant,  and  pear,  thus  suggest- 
ing that  this  is  the  same  as  the  one  with  which  the  experiments  started  on  the  aj^ple. 

It  is  not  necessary  to  go  further,  the  chief  point  of  the  paper  being,  first,  that  the 
anthracuoses  of  fruits  are  probably  fewer  in  species  than  supposed,  and  a  few  may 
cause  all  the  damage  attributed  to  many.  This  closer  relationship  of  these  decays 
suggests  the  still  greater  importance  of  not  letting  one  decaying  fruit  serve  to  prop- 
agate the  disease  for  another.  Lastly,  the  graphic  method  of  showing  the  whole 
work  of  inoculation  at  a  glance  was  offered  as  possibly  useful  for  illustrating  other 
similar  results  of  laboratory  investigations. 

The  President.  Is  there  any  discussion  on  the  pa])er'?  If  not, 
the  next  is  a  paper  on  breeding  of  fruits,  by  N.  E.  Hansen,  of  Iowa. 

In  absence  of  Mr.  Hansen,  the  following  paper  was  read  by  Mr. 
Pammel,  of  Iowa: 

Notes  on  the  Breeding  of  Fruits. 

This  subject  is  one  of  great  practical  importance  to  the  Northwest.  The  won- 
derful results  attained  by  crossing  and  hybridizing  in  improving  our  flowers,  grapes, 
and  some  of  the  small  fruits,  lead  us  to  expect  that  similar  results  can  be  achieved 
with  the  orchard  fruits.  Comparatively  little  work  has  been  done  in  this  line, 
because  results  are  not  so  speedy,  and  we  have  been  satisfied  with  chance  seed- 
lings, allowing  insects  and  the  wind  to  do  most  of  the  work  for  us.  But -the 
peculiar  and  severe  climate  of  the  Northwest  recjuires  that  we  should  endeavor  to 
originate  new  varieties  better  adapted  to  this  vast  region.  The  indiscriminate 
sowing  of  seeds  is  an  expensive  lottery.    Breeders  of  animals  select  the  parents} 
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why  slionld  not  breeders  of  fruits  do  the  same?  I  rej^ard  crossinf^ and  liyhridizinj:^ 
as  a  method  of  abridgiu<^  the  process  of  evohitioii  by  introdncinj;'  new  elements  of 
variation.  The  primitive  types  peculiar  to  each  reiijion  should  boused,  if  necessary, 
for  one  side  of  the  cross,  to  impart  hardiness,  because  they  have  as  a  rule  l)ecomo 
fully  adapted  to  their  environments  by  ages  of  natural  selection,  resulting  in  the 
'^survival  of  the  fittest."  The  theory  we  generally  follow  is  that  the  pistillate 
parent  is  more  apt  to  transmit  hardiness,  and  the  staminate  parent  size  and  quality 
of  fruit. 

Extensive  series  of  experiments  in  this  line  were  inaugurated  at  the  Iowa 
Agricultural  College  in  1886  by  Prof.  J.  L.  Budd,  and  have  been  continued  up  to 
the  present  time.    The  results  so  far  are  very  promising. 

It  may  be  of  interest  at  this  time  to  note  some  of  the  results  of  our  work  and  the 
most  promising  lines  of  work  in  improving  our  fruits. 

In  bulletin  No.  14  of  the  Iowa  Experiment  Station,  Prof.  J.  L.  Budd  gives  a 
sunniiary  of  results  attained  in  breeding  orchard  fruits.  It  is  shown  that  seedlings 
obtained  from  crossing  Russian  apples,  or  from  crossing  Russiaji  with  American  ap- 
ples, are  much  superior  in  leaf,  tree  and  habit  of  growth  to  seedlings  of  purely 
American  apples,  descendants  of  west  European  varieties.  The  same  relative  supe- 
riority was  noticeable  the  past  season.  The  seedlings  in  leaf,  bud,  habit  of  growth 
and  hardiness  follow  the  mother,  and  the  few  specimens  of  fruit  obtained  to  date 
show  moditications  due  to  the  male  parent.  It  is  evident  so  far  that  these  seedling 
ap|)les,  of  partly  or  wholly  Russian  parentage,  inherit  the  scab-proof  characteristic 
of  the  Russian  race  of  apples  (see  Bulletin  18  Iowa  Experiment  Station)  and  we 
hope  that  among  them  will  be  found  desirable  additions  to  the  fruit  lists  for  our 
northwestern  prairies.  The  aim  of  the  work  has  been  to  secure  irou-clad  varieties 
of  high  ([uality  for  all  seasons,  and  the  work  will  be  continued. 

In  crossing  pears  the  object  has  been  to  cross  the  hardiest  of  the  east  European 
varieties  with  those  of  the  highest  quality  of  west  European  parentage. 

In  crossing  cherries,  the  aim  has  been  to  cross  the  hardiest  sour  cherries  from  east 
Europe  with  the  best  sweet  varieties,  also  to  iniprove  the  native  Priinns  puinila 
and  P.  jjevnsi/h-anico.  In  the  present  year  we  failed  in  our  work  with  the  two 
latter  species,  but  the  work  is  not  abandoned. 

In  improving  our  native  plums  the  object  has  been  to  obtain  high  quality  by  us- 
ing as  the  staminate  parents  the  best  European  and  Japan  plums.  If  the  cross 
proves  so  violent  as  to  affect  injuriously  the  iiroductiveness  and  hardiness,  the 
same  method  will  be  followed  as  in  improving  the  grape,  viz :  to  use  the  pollen  of 
these  hybrid  varieties  on  our  Avild  plums,  thus  securing  a  smaller  infusion  of  for- 
eign blood. 

Some  seedlings  of  De  Soto  crossed  with  a  large  blue  plum  grown  in  Oregon,  show 
important  modifications  in  foliage  and  fruit,  and  are  of  interest  in  this  connection. 

In  the  work  of  improving  our  cultivated  grapes  the  aim  has  been  chiefly  to  use 
Worden  as  the  best  member  of  the  Concord  family,  for  earliness,  hardiness,  and  pro- 
ductiveness, and  to  use  varieties  of  partly  Fit  is  vhiiferd  parentage  to  obtain  high 
quality.  This  is  because  the  history  of  Rogers'  and  other  hybrid  grapes  show  that 
to  use  a  variety  of  purely  European  blood  makes  the  cross  too  violent  for  the  best 
results  as  to  hardiness  and  productiveness,  and  it  is  hoped  that  better  results  will 
be  obtained  by  using  a  smaller  proportion  of  foreign  blood.  Hence  Worden  and 
other  early  Concord  seedlings  have  been  crossed  with  Agawam,  Salem,  and  other 
Rogers'  hybrids. 

The  same  methpd  should  be  followed  in  improving  our  wild  grape.  The  North- 
west greatly  needs  a  grape  of  good  quality  that  is  early  enough  to  ripen  eveM  in 
North  Dakota  and  Minnesota,  and  is  perfectly  hardy  without  winter  protection. 

The  past  season  our  wild  grape  has  been  crossed  with  Euipire  State  to  determine 
the  effect  of  using  a  variety  considered  to  be  of  purely  native  parentage.  Worden 
has  also  been  crossed  with  our  wild  grape. 
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In  crossing  grapes  I  found  that  the  caps  and  stamens  couhl  he  removed  with  much 
facility  by  using  the  tips  of  the  fingers  as  well  as  the  pinch i?rs.  Also  that  pollen  iz- 
ing  could  he  performed  to  good  advantage  hy  taking  clusters  of  bloom  just  opcue<l 
and  fastening  them  with  string  and  fine  wire  in  close  proximity  to  the  emascu- 
lated clusters.  This  is  much  easier  than  gathering  the  p  ollen  and  applying  it  with 
a  camel's  hair  brush.  Paper  sacks  were  used  until  the  grapes  were  well  set,  then 
mosquito  netting. 

Our  native  hazelnuts,  walnuts,  hickoryuuts,  and  chestnuts,  all  merit  our  careful 
attention,  as  they  are  no  doubt  capable  of  vast  improvement  by  crossing  and  selection . 
Esi)ecially  promising  is  our  wild  hazelnut,  as  it  probably  would  soon  rival  the  best 
tilberts. 

Onr  native  gooseberries  crossed  with  some  large  English  varieties  would  likely 
yield  valuable  results.  The  past  season  we  have  crossed  a  hardy  gooseberry  from  the 
Amur  Valley  in  Asia  with  the  Industry.  The  object  is  to  obtain  a  hardy,  mildew- 
proof  variety  with  fruit  rivaling  in  size  and  quality  the  best  English  gooseberries. 

The  Nort  Invest  needs  a  good  variety  of  raspberry  liardy  enough  to  bear  well  at  the 
North  without  winter  ])rotection.  With  this  end  in  view,  we  have  this  season 
crossed  a  wild  red  raspberry  from  the  Black  Hills  with  the  Shaffer's  raspberry. 

Similar  work  remains  to  be  done  with  our  indigenous  currants,  juneberries,  l)lack- 
berries,  dewberries,  strawberries,  and  other  fruits.  This  may  well  be  termed  funda- 
mental work  in  horticulture,  and  deserves  the  most  careful  attention  of  our  experi- 
ment stations. 

While  not  proi)erly  coming  within  the  scope  of  this  2)npcr  it  may  in  conclusion  l)e 
of  interest  to  note  that  we  are  endeavoring  to  originate  a  new  race  of  hardy  doul»le 
roses.  Several  varieties  of  Kosa  rugosn,  imported  from  Russia  by  the  Iowa  Agricul- 
tural College,  have  proven  perfectly  hardy  without  winter  protection,  have  large 
fragrant  flowers  and  are  perpetual  bloomers,  but  the  flowers  are  single.  The  past 
season  we  have  crossed  them  with  a  member  of  choice  double  roses,  such  as  General 
Jaqueminot,  American  Beauty,  Magna  Charta,  Madam  Masson  and  Triumph  de  Ex- 
X^ositiou,  and  now  have  fully  20,000  seeds  put  away  for  spring  planting.  Some 
work  has  also  been  done  with  other  primitive  species,  including  our  native  Eosa 
J)  I  and  a. 

Tlie  President.  You  have  heard  the  paper  of  Mr.  Hansen;  is  there 
any  discussion  on  it?  If  not  we  will  proceed.  The  last  paper  of  the 
evening-  is  ''The  Crossing  of  Cucurbits"  by  Prof.  Pamuicl,  of  Iowa. 

Mr.  Pammel  then  read  the  following  i^aper : 

The  Crossing  of  Cucurbits. 

In  1891  the  writer  read  a  pajier  *  before  one  of  the  horticTiltural  societies  in  Iowa 
in  which  the  statement  was  made  that  melons  and  cucumbers  do  not  mix,  nor  do 
pumpkins  and  melons.  He  was  vigorously  assailed  by  horticulturists  for  teacliing 
doctrines  which  were  heretical.  Many  claimed  to  have  observed  from  actual  ex- 
perience that  they  do  *^mix."  Nearly  every  one  with  whom  the  writer  conversed 
had  one  opinion  in  this  matter ;  that  they  would  cross.  I  have  not  endeavored  to 
get  the  ojiinion  of  seedsmen  on  the  point.  In  conversing  with  Prof.  Barrows,  who 
Las  had  considerable  experience,  I  am  informed  that  hi^  has  never  known  them  to 
"mix."  My  brother,  who  grows  many  cucurbits,  believes  that  pumpkins  and 
Kiiuashes  and  cucumbers  and  mek)ns  will  mix.  • 

To  settle  this  matter,  so  far  as  the  writer  was  concerned,  a  series  of  experiments 
were  undertaken.  In  this  paper  nothing  more  than  some  preliminary  statements 
can  be  made,  inasmuch  as  it  will  be  necessary  to  grow  the  curcurbits  another  year 

*  The  effects  of  cross-fertilization  in  jjlants.  A  pax>er  read  before  the  Northeru 
Iowa  Horticultural  Society,  December,  1891. 


95 


l)of()ro  conclusions  can  bo  reached.  This  paper  must  ho,  considered  as  snpplenieiitini;- 
the  excellent  work  of  Nandin,*  Baiiey,t  Sarj^outjt  and  others.  To  Kaudin  l)('l<)n,i;s 
the  credit  of  havinjjj  thrown  much  light  on  the  subject  of  Cucnrhitacew.  During 
many  j'cars  he  experimented  with  a  large  number  of  varieties  from  different  places. 
He  found  that  the  species  did  not  ''mix,"  and  that  when  hybrids  were  produced 
they  yielded  either  uo  seed  or  sterile  seed. 

Bailey  remarks:  "  Many  careful  hand  pollinations  have  been  made  between  these 
two  classes  of  fruits  (C.  maximaimd  C.pepo)  and  in  no  case  have  seeds  been  procured. 
Sometimes  the  fruit  will  develop  for  a  time,  and  in  two  or  three  instances  a  summer 
crookueck  pollinated  by  a  turban  squash  has  develo2>ed  till  half  grown  and  has 
persisted  until  the  end  of  the  season,  but  it  was  seedless.  All  our  ex[)eriments 
show  that  Cucurhita pepo  and  C.  viaxima  do  not  hybridize."  M.  M.  Vilmorin-And- 
rieux  says:  ''And  we  may  remark  that  we  do  not  know  any  form  of  gourd  that 
should  necessarily  be  considered  a  hybrid  between  any  two  of  these  species."  But 
Thomas  C.  Gentry  ||  speaking  about  hybrids  between  C.  pcpo  and  C.  ovifcra  says :  "  Here 
it  is  evident,  is  a  case  of  hybridism  brought  about  through  the  agency  of  bees, 
whereby  a  cross  between  two  closely  allied  species  has  been  effected  in  an  eminently 
successful  manner,  if  the  size,  quality  and  ])rofusion  of  the  fruit  are  any  criterion." 

To  insure  if  possible  a  perfect  intermingling  varieties  of  the  following  melons, 
cucumbers,  pumpkins  and  squash  were  x>lauted:  Citrullus  vulgaris,  Cucumis  melo, 
Cucurhita  maxima,  Cucumis  satirus,  Cucurhita  pepo,  gherkin,  and  dipper  gourd. 

This  plan  gave  excellent  facilities  for  the  varieties  of  Cucurhila  pepo,  C.  maxima, 
Citrullus  vulgaris,  Cucumis  sativus,  and  C.  melo  to  grow  together.  This  was  done  to  test 
the  point  frequently  made  by  maiiy  that  watermelons  taste  like  i>umpkins  when 
growing  close  to  them.  I  was  also  told  that  hand  pollination  would  not  give  as 
good  results  as  the  natural  method.  But  there  is  by  no  means  unanimity  on  this 
point  by  growers  of  melons.  Some  believe  the  effect  is  seen  the  first  year,  while 
others  believe  that  it  can  only  be  detected  the  second  year. 

Our  experiment  was  unfavorable  in  some  respects,  due  to  a  late  season  and  the 
destruction  of  most  of  the  melons  by  boys,  but  such  as  remained  showed  no 
traces  of  pumpkin.  The  Perfection  Gem  {Citrullus  vulgaris)  grew  right  among  the 
pumpkin  vines,  Sweet  Sugar  jjumpkin  and  Perfect  Gem  squash  (Cucurhita  pepo), 
and  the  two  species  tested  were  considered  excellent,  Avith  no  foreign  laste.  Mon- 
treal Improved  {Cucumis  melo)  growing  in  with  the  vines  of  Sweet  Sugar  pumpkins 
(Cucurhita  pepo)  had  an  excellent  flavor. 

So  far  as  the  work  has  been  carried  out  two  questions  only  can  be  discussed :  (1) 
Immediate  effects  of  crossing;  (2)  prepotency  of  pollen.  In  all  of  the  varieties 
grown  in  the  field,  while  fertilization  was  affected  by  insects,  no  immediate  effects 
were  observed.  But  some  of  the  varieties  showed  great  variability,  especially  of 
Cucurhita  pepo  and  C.  maxima. 

In  the  nest-egg  gourd  (C.pepo)  many  had  of  course  the  shape  of  an  egg  of  a  dirty 
white  color.  Others  were  flattened  on  the  "blossom"  and  "peduncular"  end,  with 
the  greatest  circumference  in  the  middle  of  a  transverse  section.  Others  were  mot- 
tled with  green  and  white,  elongated  in  shape,  narrow  at  the  "peduncular"  and 
"blossom"  end.  In  the  Perfect  Gem,  also,  great  variability  was  found.  Some 
specimens  were  two  or  three  times  the  normal  size,  flattened  at  the  "blossom"  and 
"peduncular"  ends,  having  the  greatest  circumference  in  the  middle  of  a  transverse 
section.  Still  others  were  barrel  shaped.  Still  others  were  more  or  less  conical 
at  the  "blossom"  end.  In  the  Long  Warted,  some  resembled  the  pumpkin,  showing 
no  warts;  some  were  shaped  like  a  crookneck,  but  without  warts.    In  the  Vegeta- 

*  Annales  des  Sc.  Nat.  Bot.,  4th  series,  Vol.  vi,  1856,  p.  5. 

t  Third  annual  report  of  the  Cornell  University  Exp.  Sta.,  1890,  p.  180. 

X  Memoirs  sur  les  cucurbitacees,  1826. 

§  The  Vegetable  Garden,  p.  251. 

II  American  Naturalist. 
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ble  Marrow  (Cncurbita  maxima)  some  were  marked  with  green  and  yellow  and  some 
almost  entirely  green,  others  a  creamy  yellow.  In  all  of  the  cases,  these  peculiar- 
ities or  deviations  weie  traced  to  plants  arising  from  distinct  seeds  aud  in  no 
case  were  any  immediate  effects  of  crossing  observed.  About  four  hundred  hand 
pollinations  were  made  by  the  assistant,  Mr.  Stewart,  and  luysclf,  assisted  by  two 
students,  Messrs.  Brown  and  Carver.  Out  of  these  quite  a  number  set  and  produced 
perfect  fruit.    Only  a  few  will  be  recorded  hero. 

Common  pumpkin  on  Perfect  Gem  {Cucurhiia  pcpo)  no  indication  of  the  common 
pumpkin.  Nest-egg  gourd  {Cncnrhita  pepo)  on  Perfect  Gem,  no  indication  of  gourd. 
Two  specimens  of  common  pumpkin  on  Long  AVarted  {Cucurhila  pepo),  no  indication 
of  pumpkin.  Marrow*  on  Long  Warted;  no  indication  of  Marrow.  Three  common 
pumpkins  on  Perfect  Gem  (C  jjej^o),  no  indication  of  common  pumpkin.  Italian 
Striped  on  Sweet  Sugar  (C  jwe/jo),  no  indication  of  Italian  vStriped.  Four  common 
pumpkins  on  Nest-egg  gourd  (C  pepo),  no  indication  of  common  pumpkin.  Two 
Hubbard  (f.  maxima)  on  Nest  Egg  gourd  (C  pepo),  no  indication  of  Hubbard. 

This  is  sufficient  to  indicate  that  there  is  no  imuiediate  effect  on  the  fruit.  Prof. 
Bailey  says  :  ''It  is  commonly  said  that  it  occurs  in  pumjikius  and  squashes  also; 
but  it  certainly  does  not.  There  has  never  been  any  immediate  influence  whatever 
in  any  of  our  crosses,  except  such  as  were  due  to  imperfect  development  cansed  by 
an  insufficient  or  impotent  pollen.  In  other  words,  the  effects  of  the  cross  are  seen 
only  in  the  offspring  of  the  fruits." 

Many  interesting  experiments  have  been  made  to  show  that  in  many  plants  self- 
fertilization  does  not  occur,  TrifoJium  pratense  has  perhaps  received  more  attention 
than  most  iilants,  and  many  interesting  experiments  have  been  made,  which  show 
that  self-fertilization  does  not  occur. t  But  many  other  plants  have  been  experi- 
mented with  and  very  positive  evidence  has  been  obtained  to  show  that  there  are 
cases  much  more  pronounced  than  this. 

Experiments  have  been  made  with  cucnrbits.  Halstedt  covered  ten  mnskmelons, 
and  in  no  case  did  fruit  develop.    Bailey  vS  has  also  reported  some  interesting  cases. 

Our  own  experiments  are  not  numerous  but  they  are  decisive  in  every  case.  Quite 
a  number  of  niuskmelons  Avere  covered  and  left  to  self- fertilize,  Avith  no  development. 

Can  hybrids  be  x>i'oduced  between  Cncnrbiia  pepo  and  C.  maxima  f 

Outof  hfteenhandpoUinations  made  only  two  reached  maturity.  Whether  wo  have 
here  two  real  hybrids  cannot  be  said  until  the  next  crop.  It  may  be  doubted,  how- 
ever, as  we  often  fonnd  beetles  in  the  flowers  covered  with  bags.  The  chances  are 
against  the  specimens  being  hybrids. 

Do  ditterent  A'^arieties  of  Cncurbita  pepo  cross  f 

Out  of  fifteen  hand  pollinations  made  the  majority  set  and  matured. 

In  addition  to  these,  others  set  but  did  not  fully  ripen,  or  grew  for  some  time,  and 
then  rotted  and  dropped  off.    Others  did  not  dcA^elop. 

Can  perfect  fruit  be  produced  between  Cucurbiia  pepo  and  CitruUus  vulgaris"? 

In  only  a  single  case  did  fruit  develop  till  half  ripe  between  Mountain  Sweet  and 
Sweet  Sugar  pumpkin,  but  here  again  there  are  grave  doubts  as  to  its  having  been 
fertilized  by  the  pollen  from  pumpkin,  as  beetles  were  so  commonly  found  in  the 
bags. 

Can  fruit  be  produced  between  Cucurbita  maxima  and  C.pcpo,  and  between  C.melo 
and  cucumbers  ? 

In  this  experiment  in  many  cases  reciprocal  pollen  Avas  used,  and  there  are  excel- 
lent indications  that  these  distinct  species  do  not  ''mix."    This  experiment  did  not 

*  Sold  to  us  as  Mammoth  Chili,  but  according  to  Vilmorin  appears  to  be  a  Marrow, 
a  true  C.  pepo. 

f  See  Darwin:  Cross  and  Self-fertilization  of  Plants.  Beal:  Grasses  of  North 
America. 

{Hnl.  Dept.  Bot.  Iowa  Agrl.  College,  1886,  p.  39. 
$  Bui.  Cornell  Agrl.  Exjjt.  Station. 
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show  flip  results  in  rlosely  iplnto<l  };nnl«'n  varirt ies  of  the  same  species.  The  matter 
of  crossing  cucnrbils  is  not  easy.  It  should  he  renuMuhered  t  hat  ol"  tlie  enormous  uuiu- 
her  of  pistiHate  flowers  jiroduced  on  a  single  ])lant  l)utfew  scjuashes  dcvcloji.  Karly 
in  the  season  with  some  varieties  like  Italian  Striped,  few  of  the  ])istillate  flowers, 
although  fertilized,  developed.  The  fruit  iuvariabU' rotted  ;  some  withered  on  the  vine 
when  half  grown.  This  was  true  also  of  such  forms  as  G(ddeii  Rush,  Long  AVarted, 
Turban,  and  common  pumpkins.  80  that  our  failures  are  not  to  be  wondered  at. 
These  failures  were  more  common  early  in  the  season  than  later.  For  this  there  are 
two  causes.  When  the  work  began  there  was  considerable  rain  and  great  liability 
to  rot,  especially  pronounced  in  varieties  with  a  great  deal  of  foliage  like  Italian 
f^triped. 

In  crossing  we  chose  the  afternoon  as  being  nu)re  convenient,  hut  experience  soon 
taught  ns  that  early  morning  was  the  proper  time.  Aubert,  who  has  done  some 
crossing  with  melons,  states  that  he  found  that  the  morning  gave  him  best  results. 

From  this  work  I  think  we  may  fairly  conclude  that  under  natural  conditions 
the  diflercut  species  of  cucurbits  will  not  cross.  The  several  cases  in  which  fruit 
has  been  produced  may  be  due  to  the  accidental  carrying  of  pollen  by  insects, 
espec'ally  by  the  striped  cncumher  beetle,  whieh  gets  in  the  bag. 

The  Secretary.  The  section  on  agriculture  will  have  a  meeting 
just  before  the  convening  of  the  general  session  to-morrow  morning. 
The  meeting  then  adjourned. 

Morning  Session,  Thursday,  November  17,  1802. 

The  meeting  was  called  to  order  in  the  lecture  hall  of  Tulane  Uni- 
versity at  10  a.  m. 

Mr.  Alyord.  Mr.  Chairman,  I  have  an  announcement  to  make.  It 
should  be  noted  that  all  sections  will  have  an  opportunity  of  holding- 
meetings  directly  after  the  adjournment  of  the  general  session  this 
morning,  and  it  is  requested  that  all  sections  should  be  prepared  to 
report  their  organization  for  the  next  year  at  the  general  session  this 
evening,  and  also  to  present  to  the  general  session  all  matters  of  busi- 
ness on  the  part  of  the  sections  which  require  confirmatory  action  of 
the  Association  in  general  session.  The  regular  program  of  the  con- 
vention provides  for  sessions  of  all  the  sections  this  afternoon,  and,  so 
far  as  I  know,  there  is  no  disx^osition  to  change  that  feature  of  the 
program,  but  there  is  from  the  local  committee  an  invitation  to  all 
members  to  participate  in  an  excursion  on  the  river  to  Chalmette  and 
Southport,  which  starts  at  1  o'clock. 

It  is  desirable  that  sections  having  programs  to  announce  should 
announce  them  now.  I  will  repeat  the  statement  made  last  night  that 
the  college  section,  which  meets  on  the  adjournment  of  the  general  ses- 
sion, will  listen  to  a  discussion  on  "Waste  in  College  Work,''  to  be 
opened  by  President  Smart,  of  Purdue  University. 

President  Nicholson,  of  the  Louisiana  State  University  and  Agricul- 
tural and  Mechanical  College,  desires  to  make  a  statement. 

Mr.  Nicholson.  I  wish  to  say  to  the  convention  that  T  will  have  to 
leave  for  Baton  Rouge  this  afternoon  and  will  take  this  o])p()rtunity  of 
saying  that  the  most  cordial  invitation  is  extended  to  all  the  delegates 
3038— Bull.  IG  7 
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here  to  come  to  Baton  Eouge  to-morrow.  It  is  understood  that  a  spe- 
cial train  will  leave  here  to -morrow  morning  at  7  o'clock.  It  is  contem- 
l^lated  that  you  will  stop  at  one  or  two  of  the  principal  sugarhonses 
on  the  way,  and  you  will  probably  reach  Baton  Eouge  about  12  o'clock, 
or,  i)erhaps,  a  little  later.  We  will  give  you  dinner  there,  but  inas- 
nnich  as  you  will  only  be  there  about  four  hours  we  do  not  propose  to 
make  it  a  social  dinner,  because  Ave  want  to  show  you  something  else. 
On  the  return  trip  the  train  will  leave  at  4  o'clock,  in  time  for  you  to 
catch  the  evening  trains  here.  Should  you  desire  not  to  come  back  to 
^s'ew  Orleans  you  can  leave  just  as  well  from  Baton  Eouge  as  here. 
I  observe  that  there  are  about  one  hundred  and  forty  delegates  here. 
We  shall  expect  all  of  these  one  hundred  and  forty  delegates  to-morrow 
at  Baton  Eouge. 

Mr.  Lee,  of  Mississippi.  I  make  a  motion  that  a  committee  be  ap- 
I)ointed  to  designate  officers  for  the  Association  for  next  jxar. 
The  motion  was  carried. 

Mr.  Lee,  of  Mississippi.  I  desire  to  present  the  following  resolution : 

Resolved,  That  this  Asso  ciation  approves  the  recommendation  of  its  president  as 
contained  in  his  annual  address,  and  suggests  to  each  institution  receiving  the  hen- 
etits  of  the  land-grant  act  of  1862  that  there  he  placed  in  its  lihrary  a  hnst  of  the 
author  of  that  law  and  of  the  supxilementary  act  of  1890 — the  Hon.  Justin  8.  Mor 
rill,  of  Vermont:  that  this  suhject  he  referred  to  the  executive  committee  of  the 
Association  for  appropriate  action. 

The  President.  Without  a  motion  this  will  be  referred  to  the  ex- 
ecutive committee. 

The  Secretary.  Mr.  Chairman,  I  have  a  telegram  from  Washing 
ton: 

AVashixCtTon,  D.  C,  Xoremhcr  16,  1S02. 
A.  W.  Hakt.is,  for  the  Convention  of  Colleges  and  Stations, 

New  Orleans.  La.: 

Regret  I  can  not  leave.  Reports  are  heing  prepared  to  the  President  of  hoth  the 
Department  and  the  Exposition,  to  he  presented  this  week.  I  wanted  very  much  to 
look  into  your  faces  once  more,  officially,  and  to  feel  the  inspiration  of  your  work, 
but  other  duties  intervene. 

Edwin  Willits, 
Assistant  Secretary. 

Mr.  Armsby.  I  desire  to  offer  a  resolution : 

Resolved,  That  the  representatives  of  this  Association  upon  the  supervising  com- 
mittee for  the  Dairy  Test  at  the  World's  Columbian  Exposition  be  instructed  to  con- 
fer witli  Chief  Buchanan  in  regard  to  editing  and  publishing  the  detaile<l  records  of 
said  tests  and  to  cooperate  in  making  available  to  the  experiuicnt  stations  and  the 
public  the  scientific  and  practical  results. 

The  President.  If  there  is  no  objection  this  will  be  referred  to  the 
e  X  e  c  u  t  i  V  e  c  o  m  m  i  1 1  c  c . 

Mr.  Alvord.  I  move,  individually,  that  a  committee  of  three  be  ap- 
pointed to  consider  the  courtesies  extended  to  delegates  to  this  con- 
vention din  ing  its  session  and  to  report  appropriate  resolutions  thereon 
to  the  evening  session  of  this  Association. 

The  motion  was  carried. 
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The  President.  Is  there  any  otlier  miscellaneous  business? 
Mr.  Sanborn.  I  ofter  the  following-: 

Itesolved,  That  it  is  the  sense  of  this  convention  that  the  i)rograui8  for  fntnre 
conventions  be  confined  mainly  to  administrative  and  exi)eriniental  questions  that 
occur  in  the  work  of  the  colleges  and  stations,  to  the  end  that  errors  in  methods  of 
research,  teacliinij,  and  administration  may  be  eliminated  and  that  the  best  methods 
growing  out  of  common  experience  may  be  introduced  by  the  several  colleges  and 
stations  of  the  country. 

This  resolution  was  reported  adversely  by  executive  committee  and 
was  not  adopted. 

The  Presiden'J'.  If  there  is  no  other  miscellaneous  business  we 
will  proceed  in  regular  order.  We  will  now  have  a  report  by  Direx^tor 
Armsby,  of  Pennsylvania,  on  the  collective  station  exhibit  at  the 
AVorld's  Columbian  Exposition. 

Mr.  Armsby  submitted  the  following  report: 

Report  of  Committee  on  Cooperative  Station  Exhibit  at  the  V^'orld's 

Columbian  Exposition. 

Your  committee  is  glad  to  be  able  to  report  substantial  progress  and  to  express 
the  belief  that,  if  the  contributions  which  have  been  promised  are  forthcoming  at 
the  proper  time,  we  shall  have  an  abundance  of  material  for  a  most  full  and  credit- 
able exhibit  of  the  work  of  the  American  experiment  stations. 

At  the  outset  of  our  report  it  seems  proper  to  call  attention  to  the  fact  that  Ave 
are  reporting  upon  one  aspect  of  a  coJipcrati vo  work.  The  initiative  in  this  matter, 
it  will  be  remembered,  was  taken  by  the  U.  S.  Department  of  Agriculture,  and  it 
AViis  the  presentation  of  the  sul>joct  by  Mr.  A.  W.  Harris,  director  (then  assistant 
director)  of  the  Oftice  of  Experiment  Stations,  at  the  convention  of  1890,  that  led  to 
the  appointment  of  this  committee.  The  resolution  nuder  which  we  were  appointed 
recognized  these  facts  and  directed  us  to  cooperate  with  the  Department.  These  in- 
structions have  been  strictly  complied  with  and  there  has  been  the  fullest  and  freest 
cooperation  at  every  step.  Whatever  success  the  exhibit  may  meet  with  will  be 
very  largely  due  to  the  generous  financial  aid  of  the  Department  of  Agriculture  and 
to  an  even  greater  degree  to  the  personal  interest  and  counsel  of  its  otticials,  espe- 
cially of  Assistant  Secretary  AVillits. 

Relations  to  the  colJeffC  exhibit. — It  will  be  rememl)erod  that  at  the  last  convention 
of  the  Association  a  committee  on  a  cooi)erative  college  exhibit  was  appointed  and 
that  the  conunittees  were  instructed  to  cooperate.  It  was  the  understanding  of  both 
committees  that  the  T>urpose  of  the  Association  in  this  action  was  not  to  set  up  two 
separate  exhibits  side  by  side,  but  to  make  the  special  work  of  each  conunittee  an 
integral  part  of  a  single  combined  exhibit  of  the  twofold  work  of  instruction  and 
experimentation  carried  on  by  the  institutions  represented  in  the  Association. 
There  has,  therefore,  been  the  fullest  cofiperatiou  and  harmony  between  the  two 
committees  at  every  stage  of  the  work,  and,  indeed,  in  all  matters  pertaining  to  the 
exhibit  as  a  whole  they  have  practically  acted  as  one  committee.  While,  conse- 
quently, this  report  relates  specifically  to  the  exhibit  of  the  stations,  it  will  neces- 
sarily include  some  references  to  points  relating  to  the  college  exhibit. 

Since  its  last  report  j-our  committee  has  held  meetings  jointly  with  the  college 
committee  as  follows:  at  Chicago,  October  27  and  28,  1891;  at  Washington,  Septem- 
ber 15  and  16,  1892;  at  Chicago,  November  12,  1892,  and  during  the  present  conven- 
tion. The  chairmen  of  the  two  committees  also  had  a  conference  with  Chief 
Buchanan,  of  the  agricultural  department  of  the  Exposition,  and  with  the  IJ.  S. 
Department  of  Agriculture  on  .January  27,  1892,  at  which  time  a  definite  assignment 
of  space  was  made  for  the  exhibit.    It  does  not  seem  necessary  to  go  into  a  detailed 
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report  of  these  various  ineefcings.  In  place  of  that  we  desire  to  present  a  hrief,  gen- 
eral statement  of  what  has  been  accomplished  up  to  date. 

Scope  of  the  exhibit — As  was  explaiued  in  the  former  report  of  our  committee  and 
in  tbe  various  circulars  which  it  has  issued,  the  exhibit  is  to  be  a  "cooperative  ex- 
hibit," showing  the  work  of  the  institutions  as  a  whole,  rather  than  the  complete 
work  of  any  one  institution.  As  intimated  above,  it  is  to  be  a  unified  exhibit,  show- 
ing upon  one  side  the  experimental  work  of  the  otations  and  on  the  other  the  teach- 
ing work  of  the  colleges.  Between  these  two,  and  forming  a  connecting  link,  tliere 
are  to  be  located  such  exhibits  of  the  equipment  and  lines  of  Avork  of  the  individual 
institutions  as  can  be  made  by  means  of  pictures,  charts,  etc.,  and  also  the  working 
laboratories,  showing  the  equipment  for  investigation  and  instruction,  respectively, 
and  exhibiting  some  of  the  simpler  and  more  striking  operations  in  each.  It  is  also 
regarded  as  essential  that  competent  demonstrators  shall  be  in  attendance  to 
explain  the  exhibit.  This  it  is  hoped  to  provide  for  by  a  loan  from  the  various 
stations  of  the  services  of  one  or  more  of  their  assistants  for  a  limited  time.  This 
subject  was  before  the  general  meeting  of  the  two  committees  at  Washington  in  Sep- 
tember last,  and  the  following  resolution  was  adopted  as  expressing  the  judgment 
of  the  committees  on  this  point : 

Bcsolved,  That,  in  the  opinion  of  the  committee,  each  college  and  each  station 
should  be  requested  to  provide  one  attendant,  who  shall  remain  at  the  Exposition 
one  month  as  demonstrator,  his  expenses  during  that  time  to  be  defrayed  by  the  col- 
lege or  station  sending  him. 

Location. — ^A  vote  of  the  Association  at  its  last  convention  referred  the  question  of 
the  location  of  the  experiment  station  exhibit  to  this  committee  in  consultation  with 
the  Department  of  Agriculture  and  with  the  executive  committee  of  the  Association. 
At  a  joint  meeting  of  the  college  and  station  conmiittees  in  Chicago  in  November, 
1891,  this  question  was  carefully  considered  and  a  change  of  location  from  the  Gov- 
ernment building  to  the  Agricultural  building  was  <lecided  upon.  The  principal 
reasons  for  making  the  change  were :  First.  That  the  college  exhibit  could  not  bo 
made  in  the  Government  building,  and  the  change  was,  therefore,  necessary  in  order 
to  combine  the  college  and  station  exhibit  into  a  whole.  Second.  That  it  was  found 
possible  to  obtain  considerably  more  space  for  the  exhibit  in  the  Agricultural  build- 
ing than  was  available  in  the  Government  building.  Third.  That  a  location  in  the 
Agricultural  building  would  bring  the  exhibit  more  directly  and  effectively  before 
the  farmers  of  the  countr3\  The  position  assigned  to  the  exhibits  is  a  very  advan- 
tageous one  in  the  southwest  corner  of  the  Agricultural  building,  on  the  main  floor, 
and  immediately  adjoining  the  exits  leading  to  the  colonnade  connecting  the  Agri- 
cultural building  with  Machinery  Hall  and  also  the  entrance  to  the  Assemblj-^  Hall. 
The  total  amount  of  space  assigned  is  8,599.5  square  feet,  or  nearly  one-fifth  of  an 
acre.  This  is  exclusive  of  the  exterior  aisles,  varying  from  10  to  18  feet  in  width, 
which  surround  the  whole  space.  In  this  connection  we  desire  to  express  our  appre- 
ciation of  the  interest  in  our  exhibit  manifested  by  Mr.  W.  I.  Buchanan,  chief  of 
the  Department  of  Agriculture,  especially  as  shown  in  this  very  liberal  allotment  of 
•space,  which,  it  should  be  added,  was  made  considerably  in  advance  of  most  other 
assignments  in  order  to  enable  the  committee  to  carry  on  its  Avork  to  the  best  ad- 
vantage. 

Securinfj  exhibits. — The  main  work  of  the  connnittee,  of  course,  has  been  the  secur- 
ing of  exhibits  tyjiical  of  the  work  of  the  stations  in  their  various  departments. 
For  this  purpose,  as  explained  in  a  former  report,  the  preparation  of  each  of  the 
several  departments  of  the  exhibit  was  put  in  charge  of  a  specialist  under  the  gen- 
eral atithority  of  the  committee.  These  gentlemen  and  others  whom  they  liave  as- 
sociated with  themselves  have  contributed  freely  of  their  time  and  ability  to  the 
work,  often  at  considerable  personal  inconvenience,  without  other  recompense  than 
the  satisfaction  arising  from  the  sense  of  contributing  to  the  general  welfare.  Some 
changes  have  been  necessary  during  the  year,  certain  gentlemen  tiuding  it  impossi- 
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ble  to  carry  the  work.  Prof.  Paquiu,  in  charge  of  the  veterinary  portion  of  the  ex- 
it iliit,  has  severed  his  connection  with  exj»eriuieiut  station  work.  His  phice  was 
tilled  by  the  appointment  of  Dr.  W.  1^.  Williams,  of  I'nnlne  University,  who  in  turn 
finds  himself  unable  to  continue  the  work,  and  Prof.  E.  A.  A.  Grange,  of  Michigau. 
has  been  re([nested  to  take  charge  of  it.  Messrs,  Cooke  and  Thorne  have  felt  obliged 
to  resign  the  charge  of  the  dairy  and  fertilizer  exhibits,  respectively,  on  account  of 
very  great  pressure  of  work,  and  Messrs.  H.  II.  Wing,  of  Cornell,  and  M.  A.  Scovell, 
of  Kentucky,  have  been  appointed  in  their  places.  All  those  in  charge  of  specific 
departments  of  the  exhibit  have  been  appointed  special  agents  of  the  Department 
of  Agriculture,  so  that  the  expense  of  postage  has  thus  been  provided  for.  The  com- 
mittee has  received  full  reports  from  all  but  one  of  these  gentlemen.  These  reports 
need  not  be  gone  into  in  detail,  but  in  general  it  may  be  said  that  in  nearly  every 
case  the  contributions  promised  are  sufficient  to  insure  a  most  interesting  and  typ- 
ical exhibit  of  the  work  of  the  experiment  stations  in  these  several  departments. 

11  ork  still  to  he  done. — As  will  appear  from  what  has  been  said,  your  committee 
feels  that  it  has  good  grounds  for  contideuce  in  the  success  of  the  exhibit.  At  the 
same  time  it  is  the  part  or  wisdom  to  face  fairly  and  fully  the  fact  that  abundance 
of  time  still  remains  in  which  to  make  a  most  disastrous  failure.  The  buildings  of 
the  Exposition  will  soon  be  open  for  the  reception  of  exhibits.  With  all  the  work 
which  has  been  done  your  committee  is  as  yet  able  to  put  its  baud  upon  A'ery  few 
exhibits  that  are  actually  x^r^'pf^red  and  ready  for  shipment.  We  have  plenty  of 
promises  and  we  have  every  reason  to  believe  that  they  will  be  honored,  but  it  will 
not  do  to  ignore  the  fact  that  very  much  still  remains  to  be  done. 

Your  committee  is  fully  alive  to  its  own  responsibility  in  this  particular.  It  has 
received,  as  already  stated,  detailed  reports  from  most  of  the  gentlemen  in  charge 
of  the  difterent  departments  of  the  exhibit,  showing  what  exhibits  had  been  ottered 
in  their  several  departments  and  the  amount  of  siiace  and  size  and  style  of  cases  de- 
sired, and  it  also  expects  similar  reports  tlom  the  others  in  the  immediate  future. 
At  its  meeting  last  week  in  Chicago,  it  also,  in  company  with  the  director  of  the 
Office  of  Experiment  Stations,  representing  the  Department  of  Agriculture,  and 
with  numerous  delegates  to  this  convention,  visited  the  Agricultural  building  and 
conferred  with  Chief  Buchanan.  Having  all  these  data  in  hand,  it  is  the  purpose 
to  proceed  at  once,  in  cooperation  with  the  Department  of  Agriculture.  Avith  the 
designing  and  construction  of  cases  and  the  arrangement  and  coordination  of  the 
exhibit  as  a  whole.  This  work  will  be  pushed  forward  as  rapidly  as  possible,  and 
we  hope  to  have  ready  in  amj)le  season  all  the  cases,  etc.,  needed  for  the  iustallation 
of  the  exhibit.  But  here  our  power  ends.  AVe  can  put  the  cases  on  the  tloor  of  the 
Agricultural  building,  w^e  can  arrange  them  and  label  them  and  decorate  them,  but 
we  can  not  fill  them. 

We  desire  to  impress  upon  every  delegate  present  the  importance  of  in-ompt 
action  in  the  preparation  of  exhibits.  Those  of  us  who  have  visitetl  the  Exposition 
grounds  and  have  seen  the  immense  buildings  begin  to  realize  the  enormous  amouut 
of  nniterial  which  will  be  brought  in  there  during  the  next  six  months.  Very  thor- 
ough arrangements  as  to  the  shipping  nnd  receiving  of  exhibits  are  being  perfected 
by  the  Government  board,  and  we  shall  share  in  their  benefits,  but  at  best  the 
proper  installation  of  the  exhibit  under  such  conditions  will  require  considerable 
time.  It  can  be  accomplished  at  all  only  by  having  all  the  material  ready  for  ship- 
ping early,  so  that  it  may  be  on  hand  promptly  when  needed.  The  success  of  the 
exhibit,  in  our  judgment,  depends  more  upon  this  than  upon  any  other  point. 

We  hope  we  may  count  also  upon  the  interest  and  the  support,  moral  and  mate- 
rial, of  governing  boards  and  of  those  in  control  of  the  linancial  aft'airs  of  the 
various  institutions.  While  the  committee  has,  in  general,  met  with  a  hearty  and 
encouraging  response  to  its  requests,  it  has  been  surprised  and  somewhat  disheart- 
ened by  the  apparent  inditfereuce  of  some  institutions  and  the  direct  refusal  of 
others  to  give  any  material  aid  or  encouragement  to  the  exhibit.    8uch  instances 
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have  led  ns  to  fear  tliat  the  importance  of  this  uudertakiiig  and  the  advantages 
8ure  to  flow  from  it,  if  successful,  as  vrell  as  the  very  serious  consequences  of  a 
failure,  are  not  even  yet  fully  appreciated.  We  believe  that  a  reasonable  contribu- 
tion to  this  coiiperative  exhibit  is  both  the  duty  and  the  privilege  of  every  station. 
The  United  States  is  now  appropriating  nearly  $700,000  annually  to  these  stations. 
We  believe  it  has  a  moral,  even  if  not  a  legal,  right  to  call  upon  them,  through  the 
Department  of  Agriculture,  to  imi>rov^e  this  opportunity  of  showing  to  Congress,  to 
the  people  of  the  United  States,  and  to  the  world  what  use  they  are  making  of  the 
most  magniticent  public  provision  for  agricultural  experimentation  which  the 
world  has  yet  seen.  The  various  State  governments,  too,  are  approj^riatiug  annually 
about  $150,000  more.  They,  too,  have  a  right  to  expect  a  good  showing  Irom  their 
beneficiaries.  If  we  make  a  meager,  discreditable  exhibit,  the  people  who  pay  the 
taxes  will  hardly  fail  to  draw  the  conclusion  that  the  stations  are  failing  to  properly 
administer  their  trust. 

Nor  is  it  our  own  people  alone  whose  judgment  of  «s  will  be  largely  affected  by 
this  exhibit.  Foreign  visitors  Avill  be  even  more  influenced  in  their  estimate  of  ug 
hy  our  exhibit,  since  they  have  scarcely  any  other  means  of  judging.  It  is  antic- 
ipated that  the  agricultural  congresses  will  draw' to  the  Exposition  agricultural 
experts  from  abroad,  Avho  will  be  sjiecially  interested  in  experiment  station  work. 
Moreover,  the  fact  mentioned  in  the  report  of  the  executive  committee  that  our 
exhibit  is  to  be  immediately  adjacent  to  that  made  by  the  French  Government  of 
methods  of  teaching  agriculture,  as  well  as  to  that  of  the  Kothamsted  Experiment 
Station,  showing  the  results  of  fifty  years  of  Avork,  and  that  in  all  probability  the 
German  experiment  stations  will  make  a  similar  exhibit  in  our  inuuediate  vicinity, 
hrings  us  into  direct  competition  with  these  nations.  If  we  fail,  we  fail  before  the 
eyes  of  the  world. 

On  the  other  hand,  a  good  exhibit,  such  as  we  can  easily  make  by  united  eflbrt, 
one  which  shall  properly  set  forth  the  range  and  variety  of  our  work  and  its 
economic  importance,  will,  we  believe,  do  more  to  strengthen  each  station,  even 
with  the  people  of  its  own  State,  than  any  similar  eff'ort  otherwise  put  forth.  The 
occasion  presents  a  great  oi)portunity  and  a  great  public  duty.  There  is  a  tide  in 
the  affairs  of  stations  as  Avell  as  of  men.    Shall  we  take  it  at  the  flood? 

Respectfully  submitted. 

H.  P.  Armsuy, 
W.  A.  Hknry, 

ClIAS.  E.  TlIORNE, 

S.  M.  Tkacy, 
G.  E.  MoRHOw, 

Committee. 

Mr.  Dabney.  I  am  glad  indeed  to  got  the  infoi  inatiou  contained  iu 
this  i^aper.  It  contained  a  gieat  deal  tliat  we  wanted  to  hear.  The 
gentleman  Avho  prepared  the  report  mentions  the  fact  that  some  gov^- 
erhing  boards  of  institutions  have  been  slow  to  act  in  making  provi- 
sion for  the  exhibit.  If  we  liave  been,  it  is  wholly  from  the  want  of 
information.  This  report  supplies  a  good  deal  of  information  needed. 
To  illustrate  by  our  own  case,  I  will  say  that  we  liave  never  fairly  un- 
derstood exactly  what  part  our  station  would  take  in  the  collective  ex- 
hibit. They  were  laboring  under  the  impression  that  the  exhibit  avouUI 
betaken  care  of  by  the  Department  of  Agriculture  as  a  portion  of  the 
exhibit  of  the  U.  S.  Department  of  Agriculture.  While  we  have  been 
preparing  our  exhibit  so  far  we  have  made  no  provision  and  I  do  not 
think  the  trustees  contemplate  making  a  provision  for  the  expense  of 
taking  care  of  the  exhibit  after  it  reaches  Chicago.    Our  board  meets 
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iD  December  and  it  is  desirable  that  we  should  know  what  expenses  we 
are  expected  to  provide  for,  and  as  it  will  be  the  last  meeting-  l)etbre 
sin4no-  I  would  like  to  have  a  little  more  iutbrniatioii  alonii  that  line. 
What  is  expected  of  us,  linanciallj' ? 

]\Ir.  Roberts.  Will  you  allow  me  to  remark  that  there  is  another  re- 
port which  will  explain  what  Dr.  Dabney  wishes  to  know? 

The  Peesident.  I  will  now  name  the  connnittees  appointed.  The 
committee  to  propose  proper  resolutions  for  courtesies  extended  the 
convention,  ^lessrs.  Morrow,  Scott,  and  Wiley.  The  committee  for  nom- 
inating- otticers  for  the  ensuing  year,  Messrs.  Lee  of  Mississippi,  Good- 
ell,  Thorne,  iS"eilson,  Hadley,  Loughridoe,  and  Win^-. 

We  will  now  have  the  report  of  the  committee  on  the  collective 
college  exhibit. 

Mr.  Alvord  submitted  the  following  report. 

Repokt  of  the  Committei:  ox  the  Collective  College  Exiiibit  at  the  World's 

Columbian  Exposition. 

After  the  resignation  of  Presidents  Atlierton  and  Smart  from  tliis  special  committee 
as  originally  appointed,  its  dnties  were  assumed  by  the  executive  committee,  and 
the  work  since  done  is  now  reported  upon  for  that  committee. 

Early  in  September  an  office  was  opened  in  Washington  city  and  active  operations 
hegnn  to  interest  the  trustees  and  executive  officers  of  the  various  colleges  and  other 
institutions  receiving  the  benefits  of  the  act  of  Congress  of  July,  1862,  and  August, 
1890,  in  the  proposed  collective  exhibit  by  these  institutions,  in  the  Agricultural 
Building  of  the  Exposition.  While  the  U.  S.  Department  of  Agriculture  is  unable 
to  directly  recognize  this  effort  on  the  part  of  the  colleges,  it  has  shown  much  interest 
in  the  subject  and  has  in  various  ways  materially  jiromoted  the  same. 

This  committee  has  cooperated  with  the  one  in  charge  of  the  exhibit  of  the  experi- 
ment stations  and  shares  with  the  latter  in  the  general  space  assigned  by  the  chief 
of  the  Department  of  Agriculture  of  the  Exposition.  The  laboratories  for  illustrat- 
ing work  in  chemistry,  botany,  and  zoology  and  the  veterinary  alcoves  will  occui>y 
space  to  some  extent  common  to  the  college  and  station  exhibits  and  represent 
instruction  and  the  facilities  for  instruction  in  those  departments,  as  well  as  investi- 
gation therein.  Adjoining  the  zoologicallaboratory  and  veterinary  alcove,  a  rectangu- 
lar space  30  by  34  feet  has  been  assigned  for  the  deiiartment  of  college  instruction  in 
agriculture  and  horticulture.  Just  across  the  central  aisle,  four  apartments  or 
divisions  are  laid  out,  to  be  occupied  respectively  by  (1)  chemistry,  (2)  civil  engineer- 
ing and  drawing,  (3)  domestic  and  tine  arts  (mainly  women's  work),  and  (4)  mechanic 
arts  and  engineering,  including  electricity.  The  first  three  ntimed  have  each  a  tloor 
space  abont  17  feet  square,  and  the  last  one  a  space  22  by  40  feet. 

It  is  proposed  to  ask  the  various  colleges  to  loan  for  exhibit  in  these  ditferent 
departments  models,  apparatus,  and  other  material  showing  the  facilities  they  pos- 
sess for  giving  instruction  in  the  several  lines  named,  and  also  material  in  objects, 
illustrations,  or  data,  showing  the  results  of  such  instruction.  It  is  believed  that 
the  preparation  of  the  material  can  be  accomplished  without  burdensome  labor  on 
the  part  of  the  colleges  and  that  it  can  be  arranged  to  trans[)ort  the  same  to  Chicago, 
install  and  care  for  the  exhibits,  and  return  the  property  without  direct  cost  to  the 
contributing  institutions.  It  becomes,  virtually,  a  loan  exhibition,  the  several  con- 
tribntors  being  at  some  trouble,  but  very  little  expense,  in  suitably  preparing  the 
articles  for  exhibition. 

Every  article  or  part  of  the  exhibit  will  have  proper  labels  attached,  indicating 
what  institution  is  the  owner  and  contributor.    It  is  not  expected  that  any  one  col- 
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lege  will  largely  o.ontril.nte  to  any  one  aepartment,  but  Loped  that  llie  colleoes  will 
generally  be  found  ready  to  be  represented  in  several  different  sections  or  depart 

The  eoniniittee  in  the  course  of  its  work  thus  far  has  found  a  oenei  al  desire  on  the 
part  of  the  presidents  and  professors  of  colleges  to  have  their^nstitutions  partici- 
pate in  this  exhibit,  but  in  many  cases  much  misconception  of  the  plan  in  detail 
and  of  the  labor  and  expense  involved.  A  greater  obstacle  to  progress  is  the  feelin- 
on  the  part  of  a  number  of  boards  of  trustees  that  they  cannot  ailord  the  necessary 
expense  and  that,  if  they  could,  such  use  of  their  funds  is  inexpedient,  if  not  ille-ai 

Your  committee  recommends  that  this  subject  be  thoroughly  discussed  at'the 
present  convention,  with  a  view  to  obtaining  a  consensus  of  opinion  as  to  what  the 
several  land-grant  colleges  can  do  and  what  they  ought  to  do  in  regard  to  this 
exhibit,  including  the  views  of  college  trustees,  in  order  that  the  same  may  be 
lormnlated  tor  the  information  and  guidance  of  all  concerned. 

Attention  is  als®  called  to  the  fact  that  this  college  exhibit  matter  is  now  in  the 
hands  of  the  executive  committee  which  ceases  to  exist  with  the  ad  jonrnmentof  this 
convention.    Suitable  provision  should  therefore  be  made  for  continuiuo-  the  work 

Respectfully  submitted. 

IIexry  E.  Alvokd, 

Chairman. 

The  President.  We  will  next  have  the  rei)ort  of  the  eoniinittee  <»ii 
tlie  World's  Agricultuial  C^ongTes.s. 
Mr.  Morrow  presented  the  following-  report: 

REPoirr  OF  the  Committee  ox  the  World's  Agricui.tt  ral  Congress. 

The  committee  of  conference  with  the  authorities  of  the  World's  Ccdumbian  Expo- 
sition, as  represented  by  the  World's  Congress  Auxiliary,  concerning  the  Agricultural 
Congress  to  be  held  during  the  Exposition,  take  pleasurein  reporting  tlu^t  the  plans 
tor  that  congiess  are  so  far  perfected  as  to  assure  its  marked  success. 

The  Congress  will  be  held  during  the  last  half  of  the  month  of  October  1898  in 
the  new  and  magnihcent  Art  Palace  in  Chicago,  in  which  is  provided  alar-e  number 
of  audience  rooms  with  seating  capacity  of  from  300  to  3,000.  If  desirable,  sessions 
of  the  Congress  u>ay  be  held  in  tlie  assembly  hall  of  the  Agricultural  Jinildino-  „n  the 
Exposition  grounds,  near  the  collective  exhibit  of  the  colleges  and  stations  " 
.  As  the  Exposition  Authorities,  through  the  Congress  Auxiliarv,  assun.e  full  res,)on- 
sibility  lor  the  congresses  in  the  matter  of  providing  meeting  places,  printinc-  and 
distributing  announcements  and  programs,  aud  hope  to  provide  for  tlie  publica- 
tion ol  the  proceedings,  the  arrangements  for  each  congress  rest  with  this  auxiliarv 
a  control  committee  of  which,  mainly  made  uj.  of  persons  living  near  Chiea-o  is 
appointed  for  each  congress.  There  are  also  special  committees  for  each  division  of 
the  ditierent  congresses. 

Still  fnrther,  there  are  advisory  councils  composedof  persons  especial] v  en.inent  in 
the  department  covered  by  the  congress  and  honorary  members  of  each  onoress 

This  Association  has  been  recognized  in  these  committees  and  will  be  very  promi- 
nently represented  in  the  advisory  council  and  honorary  membership 

The  Congress  Auxiliary  also  invites  the  app(,intn,ent  by  this  Association  of  a  com- 
mittee ot  cooperation  with  the  committee  o#the  Auxiliary. 

The  plans  for  the  Agricultural  Congress  provide  for  sessions  of  the  congress  as  a 
whole,  lor  addresses  from  the  othcial  representatives  of  agriculture  in  different 
ch'viZns'^"    ''  ''''  addresses  of  general  interest;  also  for  meetings  of  the  following 

(1)  General  fann  cnlt  ure :  (L>)  anin.al  industry:  (3)  hortieulture  ( in  An.-ust)  •  (4) 
organization  and  h-gi.slation ;  (5)  edaeatio.i  and  experiment. 
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So  far  as  may  l>o  advisable  the  ilitiereut  divisions  will  also  siilHliviclc  for  sectional 
meetings. 

Agiiciiltnral  etliication  lias  l)eeu  assigned  a  ])lace  in  tbe  e-huat ional  congress  to 
be  held  in  July,  ami  this  Association  is  re[)resented  on  the  conmiittces  tor  that  con- 
gress. 

Tlie  coniniittee  desires  to  express  its  hearty  ai)i)reciation  of  the  cordial  interest 
shown  in  the  Agricultnial  Congress  by  the  Congress  Auxiliary,  throngh  its  president, 
Hon.  C.  C.  Bonney,  of  Chicago. 

The  chairiuau  also  desires  to  express  his  appreciation  of  the  aid  given  him  by 
Assistant  Secretary  of  Agriculture  Willits,  and  his  regret  that  it  Avas  found  imprac- 
ticable to  frequently  conler  with  the  other  member  of  the  connnitt(;e,  tho  honorable 
]»rcsident  of  this  Association. 

The  committee  has  had  a  constantly  increasing  appreciation  of  the  importance  of 
the  great  series  of  Avorld's  congresses,  of  which  that  devoted  to  agriculture  forms  a 
part,  and,  in  some  sense,  a  climax;  of  the.thoronghness  of  the  jdans  and  organiza- 
tion of  the  Congress  Auxiliary  and  the  abundant  provision  made  for  places  of  meet- 
ing, ]>ublicatiou,  etc.,  and  of  the  widespread  interest  taken  in  many  of  the  con- 
gresses. It  records  its  conviction  that  the  Agricultural  Congress  will  be  the  most 
largely  attended  and  most  important  meeting  of  the  kind  ever  held,  and  that  the 
extraordinarily  favorable  connection  of  this  Association  with  the  Congress  makes  it 
a  duty,  as  avcII  as  a  privilege,  for  the  Association  to  exert  itself  to  the  fullest  extent 
in  utilizing  this  unprecedented  opportunity  for  widening  the  influence  of  the  insti- 
tutions of  which  it  is  composed,  not  only  by  participation  in  the  division  of  the 
Congress  in  which  there  is  the  most  direct  inteitest,  but  equally  in  each  of  the 
others. 

The  committee  recommends  that  this  Association,  officially  and  throngh  its  mem- 
bershi]),  give  the  heartiest  cooperation  to  the  World's  Congress  Auxiliary  of  the 
World's  Columbian  Exposition,  in  preparing  for  the  Agricultural  Congress  to  be  held 
in  Chicago  the  last  half  of  October,  18iJ3. 

That  a  committee  of  cooperation,  consisting  of  five  members,  be  api^ointed  to  aid 
the  committee  of  the  auxiliary,  having  the  Agricultural  Congress  in  charge,  and 
also  to  give  such  assistance  as  may  be  necessary  in  having  a  suitable  recogniticui  of 
agricultural  education  in  the  several  educational  congresses  to  be  held  in  July.  189.S. 

As  it  is  believed  it  will  be  most  advisable  that  the  annual  meeting  of  this  Associa- 
tion lor  1893  be  held  at  Chicago  in  connection  with  this  Congress,  in  which  case  it  is 
important  that  the  officers  of  the  Association  should  be  in  intimate  relations  with 
the  Congress,  it  is  recommended  that  the  appointment  of  the  committee  be  leit  to 
the  executive  conmiittee. 

It  is  further  recommended  that  the  members  of  the  Association  nominate  to  the 
agricultural  committee  of  the  Congress  Auxiliary  the  names  of  suitable  persons  to  be 
placed  on  the  advisory  council,  and  also  those  best  entitled  to  recognition  as  hon- 
orary and  corresponding  members  of  the  Congiess. 

G.  E.  MoKU<jW', 
Chairman  for  the  Committee. 

A  full  discussion  followed,  i);irtiripated  in  by  a  nnnibei'  of  delegates, 
regardin«Ji'  tbe  subjects  presented  by  the  three  rei)orts  preceding,  and 
the  work  of  the  colleges  and  stations  in  connectiou  with  the  prop(»sed 
exhibits. 

^Ir.  MoEROW.  As  this  question  involves  finance,  I  will  ask  if  it  will 
not  be  a  matter  to  refer  to  the  executive  committee. 

The  President.  Each  of  these  l  eports  Avill  berelerred  to  the  execu- 
cutive  committee,  if  there  is  no  objection.    They  are  so  referred. 
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Mr.  Morrow.  In  accordance  with  the  request  of  the  World's  Con- 
gress Auxiliary  that  this  Association  appoint  a  committee  to  cooperate 
with  the  committee  on  the  Af>ricultural  Congress,  and  owing-  to  the 
important  relation  in  which  this  committee  stands,  it  should  be  ap. 
pointed  by  the  executive  committee.  I  will  therefore  move  that  the 
recommendations  of  this  committee  be  approved. 

The  motion  was  carried. 

Mr.  Merry  (agent  of  the  Illinois  Central  Eailroad).  I  desire  to 
make  the  announcement  that  a  special  train  will  leave  at  7  o'clock. 
The  railroad  schedule  is  not  quite  so  flexible  as  the  time  for  convening 
of  the  Association.  It  will  therefore  be  absolutely  necessary  that  every 
member  of  the  convention  Avho  desires  to  make  the  trij)  shall  be  at  the 
Illinois  Central  depot  at  7  o'clock. 

The  Association  then  adjourned  at  12  o'clock. 

Evening  Session,  Thursday,  November  17,  1802. 

The  meeting  was  called  to  order  by  Yice-President  Dabney  at  8 
o'clock. 

The  PresidinGt  Officer.  The  program  for  this  evening  calls  for  the 
consideration  of  resolutions  and  general  business. 

Mr.  Alvord  here  presented  the  program  of  the  evening  slightly 
changed. 

The  Presiding  Officer.  The  executive  committee  have  arranged 
the  program  as  follows:  First,  the  report  of  the  committee  appointed  to 
confer  with  the  Weather  Bureau,  Mr.  Harris,  chairman. 

Mr.  Harris.  I  am  not  chairman  of  that  connnittee,  but  am  requested 
to  present  the  report.    It  is  as  follows: 

Rkpout  of  Committp:e  on  Cooperation  with  thk  United  States  Weather 

BruEAr, 

Mr.  President  AND  Gentlemen  OF  the  Association:  Immediately  after  the 
close  of  the  Washington  couventioii  your  committee  called  upon  the  Assistant  Sec- 
retary of  Ai^ricultnre  aud  the  Chief  of  the  Weather  liureau.  Secretary  Willits 
expressed  his  hearty  sympathy  with  the  Association  and  paved  the  way  for  numer- 
ous interviews  with  Prof.  Harrin«;tou.  He  received  us  uiost  cordially  and  declared 
his  desire  to  aid  us. 

In  order  to  gather  together  the  information  already  in  existence  in  regard  to  the 
relations  of  agriculture  and  meteorology,  he  asked  your  committee  to  suggest  to  him 
subjects  which  should  be  studied  and  the  nanies  of  persons  »iuaIiHed  for  this  work. 
These  siiggestions  were  ]>romptly  adopted,  and  as  a  result  the  Bureau  has  published 
two  bulletins,  with  which  the  members  of  this  Association  are  already  familiar. 
They  arc:  By  Prof,  fliigard,  on  Relations  of  Soils  to  Clinuitc;  by  l*rof.  Whitney,  on 
Some  l^hysical  Properties  of  Soils  in  their  Relation  to  Moisture  and  Crop  Distribu- 
tion. 

Prof.  Harrington  has  also  furnished  to  the  CMlice  of  Kxpcriment  StalitMis  a  bulletin 
on  Meteorological  W  ork  for  AgricnlturMl  Ex|)crinuMit  Stations. 

Much  has  also  been  attempted  for  agriculture  in  the  regular  work  of  the  iSureau. 

Cotlon  rcfiion  serrice. — The  Bureau  has  continued  to  icn<ler  important  informaticm 
to  cotton-growers.    After  consultation  with  the  observers  in  charge  of  the  several 
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centers  and  upon  the  m  oment  requests  of  the  comiuercial  exclijui-res,  the  time  for  tak- 
ing and  reporting  the  observations  was  extended.  These  are  now  made  from  April 
16  to  November  HO  of  each  year.  Many  recpiests  for  the  establishment  of  new  sta- 
tions have  been  received;  bnt  it  has  been  only  practicable  to  open  two.  In  order  to 
establish  nine  stations  of  a  somewhat  similar  character  in  the  sugar  and  rice  grow- 
ing districts,  and  to  keep  within  the  appropriation,  it  was  necessary  to  discontinue 
nine  of  the  less  imi)ortaut  cotton  region  stations. 

I'lood  predictions. — There  arc  now  in  active  operation  166  special  river  stations  and 
59  special  rainfall  stations.    These  are  arranged  in  groups  or  sections  under  tW- 
supervision  of  central  stations.    The  river  observers  record  the  rainfall  also.  Kiver 
bulletins  are  issued  at  22  places.    Stage  predictions  of  some  of  the  principal  rivers 
are  niade  daily  at  Washington  and  local  predictions  are  made  at  many  points. 

Stale  weather  serviee.—SUite  weather  service  work  has  been  carried  on  to  a  much 
greater  extent  than  heretofore;  and  the  results  accomplished  prove  the  usefulness 
and  importance  of  this  branch  of  the  Bureau.  The  entire  territory  of  the  United 
States  with  the  excei)tion  of  Alaska  is  now  covered  by  local  weather  services, 
the  last  organized  being  that  for  Idaho.  The  regular  monthly  reports  now  contain 
important  tables,  and  it  is  possible  uoav  to  obtain  the  special  features  of  the  cli- 
mate of  every  section  of  the  country.  Thus  farmers,  and  all  others  have  a  means  of 
securing  detailed  information. 

Besides  the  National  Bulletin,  all  the  States  and  Territories,  except  Nevada  and 
Idaho,  issue  local  bulletins  during  the  season  of  planting,  cultivation,  and  harvest- 
ing of  crops  which  form  a  inost  important  feature  of  State  weather  service  work. 
Su^ch  has  been  the  demand  for  the  National  Bulletin  that  the  edition  has  been  more 
than  doubled  and  yet  the  demand  increases.  The  text  of  the  bulletin  is  telegraphed 
by  the  press  associations  and  is  reproduced  either  in  whole  or  in  part  in  luany  papers. 

The  distribution  of  forecasts,  frosts,  and  cold-wave  warnings  has  greatly  increased 
during  the  past  year,  but  has  been  hampered  by  inadequate  appropriations  for  tele- 
graphic purposes.  The  increase  in  the  number  of  stations  supplied  by  telegraph  at 
Government  expense  with  the  daily  forecasts,  as  compared  with  the  number  supplied 
on  June  30,  1891,  is  over  200  per  cent,  and  on  the  1st  of  July,  1892,  our  lists  show  a 
total  number  of  1,888  receiving  a  daily  telegram  at  the  expense  of  the  Weather  Bu- 
reau. 

A  large  number  of  applications  could  not  be  favorably  considered,  as  the  allotment 
of  the  telegraidi  appropriation  would  not  admit  of  any  increase  over  the  number 
already  supplied.  One  hundred  and  thirty-six  stations  have  been  established  under 
the  auspices  of  the  National  Grange  of  the  Patrons  of  Husbandry,  many  of  which 
were  supplied  w  ith  Hags  by  the  Weatlier  Bureau,  while  others  disseminated  the  fore- 
casts and  warnings  by  means  of  ste:un  whistles. 

The  railroad  telegraph  and  train  service,  as  gratuitous  means  of  distribution,  are 
largely  utilized,  and  nearly  3,000  places  receive  the  forecasts  daily  in  this  manner,  and 
over  1,000  points  are  supplied  by  nuiil  or  a  free  telegraph  or  telephone  service. 

The  Presiding  Officer.  Wbat  will  you  do  with  the  report,  oentle- 
luen? 

The  report  was  accepted  and  placed  in  the  hands  of  the  execntive 
committee. 

:\[r.  Alvord.  If  there  are  no  other  matters  of  special  business  to  be 
brought  up  the  executive  committee  is  ready  to  report  back  the  reso- 
lutions referred  to  it  for  the  action  of  the  convention. 

Dr.  Armsby's  resolution  is  somewhat  modilied  and  recommended  for 
adoption  in  the  following  form: 

Ihsoh-ed,  That  the  representatives  of  this  Association  upon  the  supervising  couj- 
mittee  for  the  dairy  tests  at  the  World's  Columbian  Exposition  be  instructed  to  con- 
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fer  with  Chief  Buchauan  in  regard  to  eclitiuu  ami  publishing  the  detailed  rerorcls  of 
said  tests,  and  to  cooperate  in  making  available  to  the  expeiinieut  stations  and  the 
l»iiljlic  the  scieutitic  and  practical  rcsnlts. 

Tlie  resolution  was  adopted. 

Mr.  Alvord.  The  followiiio'  lesolution  is  offered  hy  the  executive 
coiiiniittee  as  covering-  a  subject  that  has  not  received  the  attention  of 
the  convention  up  to  this  time: 

Ilcsoh-ed,  That  the  comimmication  from  Chief  Buchanan  of  the  Department  of 
Agriculture  of  the  World's  Columbian  Exposition,  in  relation  to  a  course  of  i)opular 
lectures  in  connection  witli  the  agricultural  exhibit  be  referred  to  the  executive  com- 
mittee with  power  to  cooperate  in  this  project  at  the  discretion  of  said  committee. 

The  resolution  was  adopted. 

The  resolution  offered  by  Mr.  Lee  is  reported  back  somewhat  modi- 
fied with  recommendation  for  its  adoption  as  follows: 

llesohcd,  That  this  Association  approves  the  recommendation  of  its  jnesideut  as 
contained  in  the  annual  address  and  suggests  to  each  institution  receiving  thehene- 
lits  of  the  land  grant  act  of  1862,  that  there  be  placed  in  its  library  a  bust  of  the 
author  of  that  law  and  of  the  supplementary  act  of  1890,  the  Hon.  Justin  S,  Mor- 
rill, of  Vermont. 

'^Beaolred,  That  this  subject  be  referred  to  the  executive  conunittee  of  the  Associa- 
tion for  ai)propriate  action. 

The  resolutions  were  adopted. 

The  executive  committee  oti'ered  a  resolution  as  to  the  annual  dues 
of  institutions. 

Mr.  K(3BERTS.  When  the  constitution  was  adopted  I  ran  against  the 
word  institution,  and  it  Avas  not  delined  there  so  that  I  could  under- 
stand it.  Many  stations  are  added  to  a  college  and  are  not  institutions 
in  any  sense  of  the  word — they  are  departments  of  institutions;  so  it 
seems  to  me  that  a  little  explanation  is  necessary  in  this  resolution — 
at  least  it  took  me  a  considerable  time  to  get  through  my  head  that 
Avherever  the  word  ^institution  "  occurred  in  the  constitution,  and  in 
this  resolution  it  means  a  college  or  an  experiment  station,  and  that  the 
dnes  will  be  $10  for  each  ('ollege  and  $10  for  each  experiment  stath)n. 

The  Secretary.  I  think  the  point  well  taken.  I  am  frequently 
written  and  asked  whether  that  means  for  the  whole  institution. 

Mr.  Hays.  1  move  that  the  resolution  read,  instead  of  "each  insti- 
tntion,"  "each  college  and  each  experiment  station." 

The  execntive  committee  accepted  the  amendment,  and  the  resolu- 
tion was  adopted,  as  follows: 

UcHoh-ed,  That  for  the  ensuing  year  the  annual  dues  for  eacli  college  and  each 
ex])eriment  station  entitled  to  membership  in  this  Association  shall  be  $10;  an<l 

II  eaol  red  further,  That  iu  view  of  possible  extraordimiry  expenses,  the  executive 
committee  be  authorized  to  call,  if  necessary,  for  additional  contributions  from  each 
cidlege  or  experiment  station,  in  which  case  the  needs  and  purposes  shall  be  fully 
stated. 

President  Turner,  of  West  Virginia,  offered  tlic  following  resolution, 
Mhich  was  handed  in  directly  to  the  executive  committee.    The  com- 
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niittoo  submitted  this  with  the  recominendaticui  that  it  be  referred  to 
tlie  new  executive  coiiiniittee: 

Ersolred,  That  hereafter  the  annual  sessions  of  the  Association  sliall  continue  at 
least  four  (lays;  and  there  shall  be  but  one  "general  session  each  day  and  but  oue 
sessicui  of  each  section  each  day. 

The  reference  recommended  by  the  committee  was  ordered. 
The  following-  resoUition  was  ottered  by  Mv.  Sanborn: 

J^csolved,  That  it  is  the  sense  of  this  convention,  that  the  proorani  for  fnture  meet- 
ings be  contined  mainly  to  administrative  and  experimental  questions  that  occur  in 
the  w  ork  of  colleges  and  stations  to  the  end  that  errors  in  methods  of  research, 
teaching,  and  administration  may  be  eliminated  and  that  the  best  methods  growing 
out  of  common  experience  may  be  introduced  by  the  several  colleges  and  stations  of 
the  countr3^ 

The  committee  sympathized  with  tlie  spirit  of  this  resolution,  but  be- 
lieved the  desired  object  conld  be  attained  by  a  strict  construction  of 
the  constitution  without  furtlier  legislation  and  therefore  recommended 
that  this  resolution  be  referred  to  the  new  execntive  committee. 

The  recommendation  of  the  execntive  committee  was  adopted. 

The  executive  committee  recommended  that  when  the  present  general 
session  adjourn,  it  shoukl  be  to  meet  the  next  evening  atParlor  P,  of  the 
St.  Charles  Hotel,  with  the  understanding  that  nothing  but  the  usual 
closing  business  of  the  convention  be  then  transacted — acknowledgments 
of  courtesies  and  so  on — and  that  the  special  committee  appointed  on 
that  subject  be  then  called  upon  to  report. 

On  motion  the  recommendation  of  the  executive  committee  was 
adopted. 

ELECTION  OF  OFFICERS. 

The  Presiding  Officer,  The  next  thing,  gentlemen,  according  to 
the  program  is  the  election  of  officers.  We  will  now  have  the  report 
of  the  nominating  committee. 

Mr.  Lee,  of  Mississippi.  The  committee  subnut  the  following  names 
for  officers  for  the  next  year: 

President,  W.  A.  Henrj',  Wisconsin. 

Mce-presidentSj  W.  C.  Stubbs,  Louisiana  ;  E.  W.  Ililgard,  Calilbrnia; 
John  A.  Myers,  West  Virginia;  A.  Q,  Holladay,  North  Carolinaj  J.  F. 
Hickman,  Ohio. 

Secrcfary  and  treasurer^  M.  A.  Scovell,  Kentucky. 

Bibliographer^  S.  W.  Johnson,  Connecticut. 

Executive  commHtee,  H.  E.  Alvord,  District  of  Columbia;  James 
Xeilson,  New  Jersey;  H.  H.  Goodell,  Massachusetts;  C.  W.  Dabney, 
jr.,  Tennessee:  the  president,  junior  ex-president,  and  the  secretary  and 
treasurer. 

The  Presiding  Officer.  Gentlemen,  you  have  heard  the  report  ot 
committee.    What  will  you  do  with  it? 
V    Mr.  KoBERTS.  I  move  that  the  rei^ort  be  accepted, 
I  Carried. 
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Mr.  Hays.  I  move  that  tlie  secretary  be  instructed  to  cast  the  ballot 
for  the  Association. 

Carried,  and  the  secretary  was  instructed  to  cast  the  ballot  for  the 
Association. 

This  being  done,  the  nominees  reported  by  the  committee  wore  de- 
clared to  be  duly  elected. 

The  Presiding  Officer,  l^ext,  reports  from  sections.  I  will  call 
them  in  no  particular  order.    The  Section  on  College  Work. 

Mr.  Turner  reported  the  following  nominations  for  officers  of  that 
section:  Chairman,  President  C.  W.  Dabney,  of  Tennessee;  vice-chair- 
man, President  George  T.  Fairchild,  of  Kansas 5  secretary,  President 
M.  C.  Fernald,  of  Maine. 

Mr.  Alvord.  I  move  that  the  nominations  for  chairman  and  secre- 
tary be  confirmed.    We  have  nothing  to  do  with  the  vice-chairman. 

Carried. 

Xext,  the  Section  on  Agriculture  and  Chemistry. 

Mr.  Hunt.  Mr.  Quick  was  expected  to  make  the  report.  I  will 
say  that  the  nominations  were  as  follows:  Chairman,  W.  A.  Henry,  of 
Wisconsin;  vice  chairman,  W.  C.  Stubbs,  of  Louisiana;  Secretary,  W. 
C.  Latta,  of  Indiana. 

Nominations  confirmed. 

Xext,  Section  on  Horticulture  and  Botany. 

The  secretary  read  the  nominations  submitted  as  follows:  Chair- 
man, F.  Lamson-Scribner,  of  Tennessee;  Secretary,  E.  S.  Gofi",  of  Wis- 
consin.   Xominations  confirmed. 

Next,  Section  on  Entomology. 

The  secretary  said  that  he  had  been  requested  by  Mr.  Osborn  to 
state — 

That,  as  only  two  entomologists  were  present  at  the  time  for  organization  of  that 
section  and  as  neither  of  the  officers  was  here,  it  was  deemed  best  not  to  organize 
the  section,  and  conseqnently  no  nominations  were  ready.  And  to  ask  that  the  Asso- 
ciation elect  officers  for  the  coming  year,  as  it  is  probable  that  there  will  be  a  better 
attendance  and  it  will  be  desirable  to  have  a  report  of  progress  in  that  line. 

Mr.  Sanborn.  I  move  that  Mr.  H.  Osborn  be  made  chairman  of  the 
section. 

The  Presiding  Officer.  Is  this  regular;  can  it  be  done?  I  think 
under  the  constitution  a  section  must  elect  its  own  officers. 

Mr.  DePass.  I  think  we  are  equal  to  the  occasion. 

Mr.  Tracy.  I  think  the  constitution  says  the  old  ofiicers  shall  hold 
over. 

The  Presiding  Officer.  The  officers  will  hold  over. 

Mr.  Lee,  of  i\Iississippi.  The  Section  on  Mechanic  Arts  reports  the 
following  nominations:  Chairman,  C.  W.  Hall^  of  Minnesota;  secretary, 
F.  Paul  Anderson,  of  Kentucky. 

i^ominations  confirmed, 
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T)ie  Prestdixg  Officer.  T  believe  there  is  a  committee  to  report  at 
this  time  on  the  Test  of  dairy  cows  at  the  \VorkVs  Columbiau  Exi^o- 
sitioii. 

Mr.  Neale,  of  Delaware.  The  follow  ing;-  resolution  was  handed  to 
your  committee  for  consideration : 

WluToas  this  Association  has  received  a  request  from  the  authorities  of  the  Worhl's 
Colutnbian  Exposition  to  nominate  four  persons  to  he  appointed  memhers  of  the 
committee  to  supervise  the  tests  of  dairy  cows  durin<;  the  expositicm  at  ('liicaj;o;  and 

Wliereas  this  is  a  subject  of  such  importance  as  to  re(]uire  the  most  careful  consid- 
eration, with  a  view  to  aj^propriate  action:  Therefore, 

Ixesohrd,  Tliat  a  committee  of  tive  be  appointed  by  the  Chair  to  consider  this  sub- 
ject and  to  report  to  this  convention  the  names  of  four  persons  suitabh^  for  members 
of  the  said  testing  committee,  and  to  also  report  Avhat  further  action  is  advisable  in 
the  premises. 

Keferred  by  the  president  to  Dr.  A.  T.  Xeale,  of  Delaware;  Dr.  G.  W.  Athcrton,  of 
Pennsylvania:  Dr.  .J.  A.  Myers,  of  West  Virginia;  Prof.  W.  A.  Henry,  of  Wisconsin  ; 
Prof.  F,  A,  Gulley.  of  Arizona. 

The  committee  to  which  was  referred  the  above  resolutions  respectfully  reports 
the  names  of  four  gentlemen,  viz:  ^I.  A.  Scovell,  of  Kentucky,  chairman;  I.  P.  Rob- 
erts, of  Xew  York ;  S.  M.  Babcock,  of  Wisconsin ;  H.  P.  Armsby,  of  Pennsylvania;  and 
respectfully  suggests  that  the  executive  committee  of  this  Association  be  authorized 
to  provide,  on  consultation  with  the  above-named  gentlemen  of  the  testing  commit- 
tee, for  the  payment  of  the  necessary  expenses  incurred  by  said  gentlemen  in  super- 
vising said  tests,  funds  to  be  secured  in  such  manner  as  may  be  found  to  be  most 
expedient. 

A.  T.  Xeale, 
Geo.  W.  Atherton, 
W.  A.  Hexry, 
John  A.  Myers. 

The  report  of  the  committee  was  adopted. 

Mr.  Smart.  The  committee  appointed  to  consider  the  question  of 
compiling  intercollegiate  statistics  has  held  a  meeting  to  consider  the 
subject  as  fully  as  possible  under  the  circumstances.  The  committee 
finds  itself  nnable  to  report  a  plan  for  permanent  adoption,  and  it  there- 
fore has  prepared  a  resolution  Avhich  will  cover  the  ground  for  the 
present  and  suggests  that  a  committee  be  appointed  to  consider  the 
subject  further.    President  Atherton  will  read  the  report. 

Mr.  Athertox.  The  committee  have  had  the  subject  under  con- 
sideration and  make  the  following  recommendation : 

(1)  That  a  committee  of  three  be  appointed,  whose  duty  it  shall  be,  by  conference 
with  members  of  the  Association  and  by  such  other  means  as  they  may  find  advisable, 
to  prepare  a  form  of  blank  which  will  present  in  the  most  simple  and  complete  man- 
ner such  statistics  of  the  resources,  income,  expenditures,  and  activities  of  the  col- 
leges forming  this  Association  as  are  likely  to  be  most  generally  desired,  and  to 
gather,  collate,  and  distribute  such  statistics  as  early  as  practicable. 

(2)  That  the  said  committee  shall  report  to  this  Association  at  its  next  convention 
a  plan  for  the  permanent  continuance  ol  such  work. 

J.  H.  Smart. 
Geo.  W.  Atherton. 
Henry  H.  Goodell. 
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If  it  is  the  proper  stage  of  the  pvocee(liii,jis,  I  move  the  continiiance 
of  the  same  committee  on  tliis  subject. 

Mr.  Smart.  I  suggest  that  Mr.  Atlierton  be  made  chairman  of  tliis 
committee  as  he  lias  agreed  to  do  the  work,  and  it  is  proper  that  the  cir- 
culars should  go  out  iu  his  name. 

Adopted. 

Mr.  Atherton.  May  I  make  a  single  request  of  the  college  aud  sta- 
tion men  present.  That  before  leaving  the  city  or  immediately  after, 
they  mail  me  at  my  home  a  statement  of  the  things  they  desire  to  be 
included  in  these  statistics,  and  when  we  get  up  a  blank  it  will  contain 
all  suggestions  from  all  quarters. 

The  Presiding  Officer.  Anything  further. 

Mr.  Frear.  I  move  that  the  executive  committee  be  instructed  to 
cooperate  with  the  director  of  the  Office  of  Experiment  Stations  in  the 
preparation  and  editing  of  the  proceedings  of  this  convention  for  publi- 
cation. 

Carried. 

Mr.  Atherton.  I  have  one  more  matter  that  I  desire  to  bring  before 
the  Association,  which  I  think  is  of  importance.  In  the  report  of  the 
Knoxville  meeting  on  p.  96  it  will  be  found  that  the  Association  took 
action  previous  to  the  incoming  (present)  administration  at  Wash- 
ington for  the  purpose  of  impressing  upon  the  President,  tlien  elect; 
and  upon  the  Secretary  of  Agriculture  to  be  appointed,  the  import 
ance  of  keeping  the  scientific  work  of  the  Depariment  as  closely  as 
possible  under  his  own  control  and  direction,  so  that  the  Secretary  in 
his  administration  of  the  Department  should  so  far  as  possible  be  able 
to  cooperate  with  the  Association.  The  President-elect  ayd  the  new 
Secretary  of  Agriculture  very  cordially  responded  to  that  suggestion 
and  the  whole  policy  of  the  new  Department  was  based  especially  upon 
the  suggestion  of  the  Association  in  that  respect.  I  now  suggest  to  the 
Association  considering  the  present  turn  of  things,  a  new  administra- 
tion coming  in,  whether  it  is  not  expedient  and  feasible  that  the  same 
step  should  be  taken?  With  that  view  I  have  taken  up  the  two  pre- 
ambles of  the  resolution  then  adopted,,  which  I  will  ask  leave  to  read, 
accompanied  with  another  preamble  and  a  short  resolution: 

Whereas  the  Department  of  Agriculture  has  become  one  of  the  important  vScientific 
departments  of  the  executive  branch  of  tlie  Government  of  the  United  States,  and 
in  reality  a  great  experiment  station  iu  itself,  its  various  divisions  being  managed 
in  most  cases  by  men  of  recognized  ability  and  scientific  attainments;  and 

Whereas  recent  years  have  rapidly  developed  the  character  of  this  Department, 
which,  if  the  system  of  State  experiment  stations  be  included,  now  exceeds  in  mag- 
nitude any  other  scientific  work  of  the  Federal  Government;  and 

Whereas  this  encouraginjT  development  and  satisfactory  condition  of  tlie  scientific 
work  is  lari^ely  due  to  the  broad-minded  and  enlightened  policy  Avhich  has  been 
pursued  for  several  years  past  of  administering  these  ))ranchos  of  the  nepavtnient 
upon  a  thoroughly  nonpartisan  basis,  securing  permanency  in  position  of  their  offi- 
cers aud  assistants;  therefore 
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Rranh  cd,  That  the  executive  committee  ho,  and  lierehy  is,  instrncted  to  take  such 
steps  as  it  may  deem  expedient  for  calliu,!;-  this  entire  suhject  to  the  attention  of  the 
President-elect,  and  respectfully  urging  upou  him  the  continuance  of  the  same 
lK)]icy;  and 

yiVso/rcrf,  That  the  executive  committer  he  instructed  to  cooperate  with  the  said 
Department,  in  every  way  possihle,  in  advancing  the  character  and  stahility  of  its 
scientitic  work. 

The  preamble  and  resolutions  were  adopted  after  some  discussion. 

The  Secretary.  I  call  attention  to  the  fact  that  the  auditing  com- 
nuttee  has  not  reported  as  yet. 

Mr.  Hunt.  Mr.  President,  your  committee  to  Avhich  was  referred  the 
report  of  the  treasurer  has  carefully  examined  his  accounts  aud  find 
them  correct.  Vouchers  are  on  file  for 'the  amounts  paid  out,  all  of 
which  have  been  properl^^  approved  and  receipted. 

The  report  was  accepted. 

Mr.  Fairchild.  ^lay  I  ask  for  information  at  this  point  on  an  entirely 
different  matter  ?  When  the  reports  of  i^residents  of  colleges  was  called 
for  two  years  ago,  the  first  report  of  presidents  of  colleges  under*  the 
act  of  1890,  it  was  announced  that  the  United  States  Government  would 
consolidate,  edit,  and  publish  those  reports.  I  would  like  to  ask  the 
executive  committee  if  anything  has  been  done  or  why  it  has  not  been 
done  ?  The  suggestion  was  made  at  the  time  the  report  was  called  forj 
that  it  be  sent  to  the  Commissioner  of  Education,  the  requirements 
being  that  reports  of  the  i)resident  be  sent  to  the  Secretary  of  Agri- 
culture and  the  Secretary  of  the  Interior. 

]Mr.  Alyord.  The  chief  clerk  of  the  Bureau  of  Education  is  here  and 
would  probably  be  a  better  person  to  answer  that  question,  and  he  may 
alUule  to  it  presently.  I  think  I  may  say  a  word,  however.  I  know 
that  the  Department  of  the  Interior  has  the  manuscript  now  ready  for 
the  press. 

Mr.  Fairchild.  May  I  ask  still  further  on  the  same  subject  as  to  the 
law  reqniriflg  these  reports  be  distributed  to  colleges,  a  cox)y  is  to  be 
sent  to  each  college,  I  believe,  bnt  as  yet  we  have  never  received  such 
reports.    What  ought  to  be  done  by  us  in  the  premises'? 

Mr.  Hadley.  In  ]fN^ew  Mexico  we  have  the  same  difficulty  that  Presi- 
dent Fairchild  speaks  of.  We  have  just  received  from  the  printer  both 
of  our  reports  and  they  are  now  ready  for  distribution. 

The  Presiding  Officer.  The  time  has  come  when  we  should  take 
up  the  discussion  of  the  evening.  Under  the  new  Morrill  act  the  col- 
leges have  been  brought  closer  to  the  Bureau  of  Education  than  ever 
before.  In  view  of  this  the  Association  has  asked  the  Bureau  to  send 
a  representative  to  discuss  this  matter.  Further,  we  have  made  this 
Bureau  a  regular  member  of  this  Association.  We  have  with  us  ]\[r. 
J.  W.  Holcombe,  chief  clerk,  and  I  have  the  pleasure  of  introducing 
him  for  the  discussion  of  tlie  relations  of  the  colleges  to  the  Dei)artment 
of  the  Intei  ior. 

Mr.  Holcombe  then  read  the  following  pai)er; 
393S— BuU.  IG  8 
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The  Relation  of  the  Agriculti-rat.  and  Mechanical  Colleges  to  the 
Department  of  the  Interior. 

With  so  rich  a  program  before  the  coiiveution  it  is  my  duty  to  he  brief  and.  in 
connection  with  the  present  topic,,  merely  to  suggest  some  of  the  points  for  discus- 
sion under  ''the  rehitions  of  the  colleges  and  the  Department  of  the  Interior,"  pre- 
senting a  view  of  those  relations  from  the  side  of  the  Department,  and  giving  an 
opport^inity  for  expressions  of  opinion  to  the  men  who  administer  the  institntions 
themselves  which  receive  the  benefits  of  the  several  act«  of  Congress  in  aid  of  col- 
le"-es  of  agriculture  and  the  mechanic  arts. 

The  firs't  of  these  acts,,  that  of  1862,  which  made  the  grants  of  land  to  the  several 
States,  can  not  be  said  to  have  established  any  relations  with  the  Department  of  tlic 
Interior,  as  nothing  more  was  required  of  that  Department  than  the  clerical  duty  of 
issuing  patents  and  scrip  for  the  location  of  the  laud.     Even  the  requirement  that 
an  annual  report  be  filed  with  the  Secretary  of  the  Interior  has  not  been  insisted 
upon  by  the  Department  and  was  generally  lost  sight  of  by  the  colleges.    The  act  of 
1887  for  the  encouragement  of  experiment  stations  makes  the  Department  of  Agri- 
culture an  efficient  auxiliary  and  unifying  influence  in  the  work  of  these  useful  in- 
stitutions, but  gives  the  Interior  Department  no  connection  with  them  whatever. 
The  act  of  1890  appropriates  certain  sums  directly  out  of  the  Federal  Treasury,  lim- 
its the  application  thereof  strictly  to  certain  specified  subjects,  and  goes  far  beyond 
the  previous  acts  in  the  definiteness  and  its  requirements  respecting  the  making  of 
reports,  their  contents,  and  the  time  of  filing  them.    By  implication  at  least,  if  not 
directly,  it  requires  a  strict  accounting  to  the  Federal  Government  for  the  use  of  the 
funds  received.    Such  implication  is  found  in  reading  together  the  mandatory  lim- 
itations upon  the  uses  to  Avhich  the  fund  shall  be  applied,  the  mandate  that  the 
Secretary  of  the  Interior  shall  ascertain  each  year  and  certify  to  the  Secretary  of 
the  Treasury  respecting  each  State  and  Territory  whether  it  is  entitled  to  receive  a 
share  of  the  fund  for  that  year,  and  the  further  mandate  charging  the  Secretary  of 
the  Interior  with  the  proper  administration  of  the  law.    What  facts  can  the  Secre. 
tary  ascertain  upon  which  to  decide  whether  a  State  is  entitled  to  a  payment  f 
Surely  no  other  than  whether  the  funds  already  received  have  been  applied  only  to 
the  subjects  named  in  the  act  of  Congress.    And  how  can  he  make  certification  to 
the  Secretary  of  the  Treasury,  and  otherwise  properly  administer  the  law,  unless  he 
can  demand  from  each  State  full  and  complete  reports,  as  detailed,  as  specific,  as  in- 
quisitorial as  may  be  necessary  to  satisfy  his  mind  and  conscience;  that  is,  to  satisfy 
the  Federal  executive  power  ?    A  great  and  radical  step  beyond  previous  legislation 
must  be  recognized  here.    The  land  grant  of  1862  amounted  to  an  absolute  gift.  If 
the  institutions  established  did  not  teach  agriculture  or  military  tactics  (and  many  oj 
them  did  not  do  so  for  years,)  the  President  and  his  Cabinet  and  the  entire  judiciary 
of  the  United  Statws  might  whistle  to  the  winds  for  redress.    But  this  last  act  estab- 
lishes, to  put  it  plainly.  Federal  control  and  supervision  over  the  use  of  the  fnnd 
created.    If  any  dangers,  therefore,  lurk  in  the  possibility  of  Federal  interference 
and  Federal  dictation,  the  beneficiaries  of  this  last  Congressional  grant  are  liab]© 
thereto. 

Do  we  not  remember,  my  hearers,  a  Will-o'-thc-Wisp  which  led  many  a  vain  dance 
for  a  dozen  years,  the  steps  of  which  are  marked  by  preambles  and  resolutions  of 
national  and  State  educational  associations,  county  institutes  and  other  teachers' 
meetings,  religious  conventions,  synods  and  assemblies,  and  gatherings  together  of 
every  character  and  descrii)tion  ?  Do  wo  not  all  remember  it,  a  delusive  phant(uu 
now  at  last  happily  laid  to  rest  forever:  Federal  aid  to  education  in  the  States, 
familiarly  kn(»wn  as  the  Blair  liill.  The  Blair  bill  is  dead,  but  this  act  of  1890  con- 
tains .some  of  its  features  and  other  features  of  contnd  which  must  in  time  have 
been  added  to  any  measure  of  Federal  aid.  What  Congress  would  not  do  in 
reference  to  the  general  educational  systems  of  the  States  it  has  done  in  reference  to 
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a  limited  field  of  tlie  hin;hcr  edncation.  The  cordial  accoptanco  of  such  a  measure 
by  the  lefjjislatures  of  all  tlio  States  surely  indicates  that  there  is  no  real  danger 
from  Federal  interference  and  that  jealousy  of  the  Federal  i)oweron  that  .score  has 
disappeared.  At.any  rate  \vc  need  not  expect  everto  see  United  States  de])uty  mar- 
shals stationed  in  your  class-rooms  of  economic  science  to  note  whether  you  teach 
protection  or  free  trad(\ 

But  that  there  is  a  ])ossibility  of  Federal  dictation  in  this  act  is  proved  by  the  fact 
that  our  distinguished  Commissioner  of  Education,  a  man  who  is  most  emi)hatic  in 
his  l)elief  in  State  and  local  autonomy,  was  yet  of  the  o])inion  that  the  words,  ''the 
legislature  shall  propose  and  report  to  the  Secretary  of  the  Interior  a  Just  and 
equitable  divisi<m  of  the  fund,"  gave  the  Secretary  the  power  and  made  it  his  duty 
to  sit  in  judgment  respecting  such  proposed  division.  Thus  the  Secretary  could 
oppose  his  opinion  of  justice  and  equity  against  that  of  a  State  legislature,  and  in 
one  case  the  funds  of  a  State  were  unfortunately  withheld  till  a  special  act  of  Con- 
gress directed  their  payment. 

liut  in  this  connection,  let  me  say  I  deem  it  very  fortunate  that  the  Secretary  of 
the  Interior  committed  the  administration  of  this  act  to  the  Commissioner  of  Edu- 
cation, rather  than  to  a  force  of  routine  clerks  in  some  division  of  the  Secretary's 
large  office.  Thus  was  secured  an  inauguration  of  the  act  from,  I  may  say,  a  sym- 
pathetic point  of  view  Avith  a  comprehension  of  the  conditions  and  needs  of  the 
colleges  and  of  the  new  institutions  which  were  called  into  being  by  the  act  of  Con- 
gress. The  Commissioner  and  his  assistants  in  tlie  Bureau  hailed  it  as  a  step  which 
would  bring  the  Bureau  of  Education  into  vital  relations  with  these  valuable  and 
growing  institutions  which  have  been  justly  called,  and  doubtless  are,  the  true 
American  universities  of  the  future.  It  is  hoped  that  the  relations  thus  established 
may  prove  more  and  more  helpful  to  the  colleges  as  the  years  go  by.  In  this  hope 
the  Secretary  of  the  Interior,  on  the  advice  of  the  Commissioner  of  Education,  has 
sent  me  to  represent  them  both  at  this  convention,  to  express  their  cordial  interest 
Iq  your  work,  their  profound  faith  in  the  future  of  the  American  colleges  of  agri- 
culture and  the  mechanic  arts.  The  action  of  your  association  in  providing  in  its 
constitution  that  a  representative  of  the  Department  of  the  Interior  shall  be  a 
delegate  to  your  conventions  with  full  rights  and  privileges  of  membership  will 
be  recognized  by  them  with  pleasure  as  a  response  in  like  spirit  to  their  friendly 
advances. 

There  are  two  definite  points  to  which  I  beg  leave  to  invite  your  attention.  One 
is  the  time  at  which  treasurers'  reports  are  to  be  tiled.  The  law  says  September  1. 
Strange  to  say  a  few  institutions  did  not  have  their  reports  in  on  time.  Some  wrote 
Jisking  if  a  delay  would  make  any  difference,  some  otfcred  (uie  apology,  some  another. 
Bu",  the  language  of  the  law  being  explicit  on  this  point,  the  Comnnssioner  will 
have  to  submit  tlie  question  to  the  Assistant  Attorney-General  before  venturing  to 
recommend  that  any  State  where  such  failure  has  occurred  l>e  certified  as  entitled 
to  the  next  installment  of  the  fund. 

The  other  matter  is  the  form  of  the  schedules  for  the  treasurers'  reports.  This 
form,  you  will  remember,  was  deviseil  by  a  committee  of  this  Association,  in  August, 
1891,  and  was  agreed  to  by  the  Commissioner  of  Education.  But  its  suthciency  has 
been  questif)ned  by  a  number  of  treasurers  themselves,  and  an  experience  of  two 
years  in  handling  the  returns  and  conducting  a  correspondence  about  them  has  led 
me  to  doubt  whether  the  j)resent  form  of  accounting  for  the  expenditure  of  the 
grant  of  1800  would  stand  a  crucial  test,  which  might  be  a])plied  to  it  some  time  in 
the  future.  I  will  not  go  into  particulars,  as  these  are  well  understood  by  you,  but 
will  hore  leave  the  subject  to  be  dealt  with  by  the  wisdom  of  the  Association. 

Mr.  Scott.  1  vsuppose  the  ])ai)er  is  open  for  discussion.  I  liave  an 
engagement  tliis  evening,  but  am  very  anxious  to  say  a  word  or  two  on 
the  j)oiut  last  presented  by  the  reader  of  the  paper.    In  fact  1  may  say 
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that  was  one  of  the  main  purposes  of  my  coming  here  at  this  time. 
Last  year  at  the  convention  this  matter  of  a  form  of  schedule  for  the 
reiJorts  of  presidents  of  colleg'es  to  the  Secretaries  of  the  Interior  and 
Agriculture  seemed  to  me  to  be  a  matter  of  gravest  importance  and 
therefore  in  the  section  of  college  work  I  urged  very  strongly  that  the 
matter  be  taken  up  and  that  it  be  given  into  the  hands  of  a  committee 
then  appointed  for  another  purpose.  This  committee  brought  this  mat- 
ter, as  has  been  stated  by  the  reader  of  the  paper,  to  the  attention  of 
the  Secretary  of  the  Interior,  but  it  seems  to  me  that  the  result  is  very 
unsatisfactory.  The  representative  of  the  Interior  Department  has  so 
expressed  himself  in  his  iiaper  and  I  suppose  he  gives  the  official  sen- 
timent from  that  source. 

I  came  here  for  the  purpose,  let  me  frankly  say,  Mr.  President,  of 
moving  that  a  special  committee  be  appointed  to  confer  with  the  proper 
authorities  at  Washington  for  the  revision  of  our  form  of  schedule.  Ko 
doubt  we  have  begun  our  books  in  accordance  with  this  schedule,  but 
already  the  report  comes  from  the  Department  that  it  is  unsatisfactory 
to  them  and  it  certainly  is  to  us.  I  therefore  move,  Mr.  President,  that 
a  special  committee  of  three  be  appointed  to  consider  with  the  autlior 
ities  at  Washington  the  advisability  of  revising  the  ijrescnt  form  of 
schedule  for  returns  from  treasurers  of  colleges. 

The  Presiding  Officer.  Gentlemen,  you  have  heard  the  inotion. 
Are  vou  ready  for  the  question  ? 

Mr.  Alvord.  I  merely  rise  to  ask  whether  this  closes  the  general 
discussion.    It  only  covers  one  point. 

Mr.  Fairchild.  I  should  like  to  have  Mr.  Scott  go  a  little  more  into 
particulars  and  to  designate  what  his  idea  is  with  reference  to  that 
schedule  since  the  probability  is  that  he  will  be  chairman  of  that  com- 
mittee. 

The  Presiding  Officer.  We  are  all  interested  in  this  question. 

Mr.  Scott.  Of  course  we  wish  to  conform  to  the  Aiews  of  the  De- 
partment first  of  all.  The  representative  of  that  Department  has  not 
gone  into  details,  and  therefore  I  could  not  forestall  any  suggestions 
that  should  come  from  the  Department.  The  motion,  if  the  gentleman 
Avill  recollect,  is  that  the  committee  consider  the  advisability  of  revis- 
ingj  the  Dei)artment  will  pass  upon  it.  There  are  many  i)articulars 
that  might  be  stated  here.  It  is  most  difficult  in  our  bookkeeping  to 
separate  the  articles.  There  has  never  been  an  official  statement  as  to 
what  is  "stock,"  "materials,''  "apparatus;"  so  that  it  seems  to  me 
that  this  ought  to  be  considered  by  this  committee,  that  the  proper 
classification  should  be  made  to  conform  exactly  to  the  si)irit  and  letter 
of  the  law,  and  a  better  classification  covering  the  same  ground  covered 
here.    I  have  no  special  schedule  jn  epared. 

Mr.  Porter.  President  Scott  will  remember  that  this  question  was 
fully  discussed  before  the  connnissioner  at  tlie  time,  an<l  all  these 
questions  were  i)ut  to  him  specifically  as  to  what  they  meant  and  a 
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.strict  iiitorpretatioii  as  to  tlieir  arce])tatioii.  Alvord  was  there  and 

])robal>ly  remembers  the  conversation,  liiifort imalcly  these  answers 
were  not  put  in  an  ofiieial  form. 

Mr.  Fatrciiild.  I  wish  to  express  hearty  sympathy  with  tlie  idea  of 
making  a  more  exact  report  coming  from  the  treasurers,  that  it  he  as 
accurate  as  possible  iu  the  statements  as  to  what  we  have  done  witli 
the  money,  and  I  wish  to  second  heartily  anything  to  enable  institu- 
tions to  meet  the  requirements  of  the  law. 

Mr.  DePass.  If  I  understand  properly  the  motion  of  President 
Scott  it  is  this:  It  is  on  the  premise  that  the  Department  of  the  Inte- 
rior has  the  right  to  say  what  kind  of  a  report  should  he  nuule,  and 
that  this  is  simply  a  committee  appointed  by  this  body  to  advise  with 
tlie  Department.  The  Department  at  last  will  decide  on  the  schedule. 
This  is  a  very  reasonable  request,  and  I  hope  the  question  will  be  put 
and*we  will  let  Mr.  Scott  keep  his  evening  engagement. 

Mr.  Atherton.  I  would  like  to  ask  what  especial  difficulty  Dr. 
Scott  tinds.  There  has  been  none  with  us,  but  I  can  readily  under- 
stiind  Avhei  e  it  might  arise.  I  would  like  to  ask  Dr.  Scott  as  to  how 
the  committee  is  to  get  at  any  Judgment  in  consultation  with  the  offi- 
cers at  Washington  which  will  be  anymore  likely  to  represent  the 
interests  of  those  present;  that  is  to  say,  how  will  this  committee 
Avhen  agreeing  on  something  know  that  they  are  meeting  the  views  of 
the  Association?  I  do  not  see  how  we  are  to  get  any  benefit  from  that 
])lan.  It  may  be  just  as  unsatisfactory.  I  would  like  to  suggest 
another  plan.  Why  not  submit  the  question  to  the  executive  commit- 
tee? It  seems  to  me  that  we  should  first  have  a  consultation  among 
ourselves  and  see  where  the  difficulties  lie  and  submit  them  to  the 
Department.  With  all  respect  to  Dr.  Scott,  and  a  desire  to  further 
this  idea,  I  do  not  see  where  we  will  gain  anything  by  this  method. 

Mr.  Scott.  The  object  is  first  to  meet  the  views  of  the  Department, 
as  here  expressed,  that  the  schedule  on  Avhich  returns  are  now  made  is 
unsatisfactory.  Let  us  have  a  committee  to  consult  with  the  Depart, 
ment  and  inquire  as  to  its  views,  and  then  have  the  committee  obtain 
the  opinion  of  the  treasurers  of  the  difl'erent  institutions  on  the  pro- 
posed  form. 

I  apprehend  the  very  difficulty  before  was  that  it  was  done  in  a 
hurry.  Mr.  Porter  states  that  it  was  done  after  full  consideration. 
We  did  not  even  think  of  it  ourselves  until  the  motion  had  been  passed 
iuthe  Section  on  College  Work  and  the  committee  instructed  to  do  cer- 
tain work.  It  was  upon  a  reconsideration  that  this  matter  was  brought 
ui)  at  all.  That  being  the  case,  I  assume,  further,  inasmuch  as  the 
result  has  not  proved  satisfactory  to  the  Department,  that  it  was  done 
without  due  deliberation.  We  have  now  had  the  experience  of  two 
years.  The  Department  thinks  it  is  not  a  proper  schedule.  I  think 
gentlemen  of  the  Association  will  agree  with  me  that  it  does  not  fully 
answer  our  purpose.    I  therefore  move  that  a  special  committee  be 


118 


appointed,  for,  as  llie  reader  of  tlie  paper  has  pointed  out,  in  these 
relations  which  we  sustain  to  the  Federal  Government,  it  is  all  impor- 
tant that  the  matter  of  tiiiances  be  properly  adjusted  in  these  relations. 
I  brought  no  schedule  here,  nor  do  I  think  that  this  Association  should 
do  this  in  a  hurry.  It  seems  to  me  that  it  ought  to  be  done  by  a  com 
mittee  specially  api^ointed  for  this  purpose  to  consult  with  the  Interior 
Department  and  lay  their  judgment  before  the  Association. 

Mr.  Clute.  In  view  of  the  remarks  presented  by  Mr.  Scott,  I  am 
inclined  to  think  that  some  action  ought  to  be  taken.  I  would  suggest 
that  the  executive  committee  take  charge  of  this  matter  supplemented 
with  another  name  whicli  I  have  mentioned.  I  move  therefore  to 
amend  the  motion  of  Mr.  Scott,  that  the  words  '^special  committee" 
be  struck  out  and  the  words  ''executive  committee"  be  inserted, to 
which  should  be  added  the  name  of  Mr.  Scott. 

Mr.  EoEERTS.  May  I  ask  would  it  be  in  order  for  the  chief  clerS:  to 
give  us  some  light  on  this  subject  as  to  the  specitic  reasons  why  the 
reports  are  not  satisfactory,  if  not  out  of  order,  so  that  we  may  under- 
stand more  fully  the  difficulties  met  with  at  his  office f 

The  Presiding  Officek.  We  will  be  pleased  to  hear  from  the 
gentleman  from  the  Department  of  the  Interior. 

Mr.  HoL COMBE.  In  this  discussion  I  had  proposed  avoiding  going 
into  particulars  or  details,  but  I  am  able  to  give  a  few  points.  First 
of  all  I  would  say  that  dissatisfaction  with  this  form  of  schedule  was 
brought  to  our  notice  at  the  office  by  the  treasurers  themselves.  I 
remember  several  very  excellent  letters  from  treasurers  on  this  subject, 
one  from  Ohio,  one  from  Nebraska,  and  a  number  of  others  which  I  do 
not  recall  at  this  moment.  Treasurers  generally  find  the  difficulty 
mentioned  by  Mr.  Scott  in  the  proper  classification  of  particular  arti- 
»  cles,  which  seems  to  show  that  these  schedules  are  not  adapted  exactly 
to  any  convenient  system  of  bookkeeping. 

Now  Mr.  Porter  referred  to  a  conversation  between  the  Commis- 
sioner of  Education  and  the  committee  of  which  he  was  a  mendier.  I 
would  beg  the  eonvention  to  remember  that  at  this  time  the  subject 
was  entirely  new  to  the  Commissioner  as  well  as  to  the  consulting  com- 
mittee, and  the  Commissioner  should  not  be  held  strictly  to  anything 
he  said  at  that  time.  Most  of  the  points  which  were  brought  out  in 
that  conference,  howcA^er,  the  Commissioner  committed  to  writing  and 
printed  in  various  circular  letters  sent  out  from  time  to  time. 

Let  me  say  that  in  my  opinion  this  form  of  account  would  not  stand 
the  test  if  applied  by  higher  authority  of  the  Secretary  of  the  Interior 
himself.  I  mean  that  the  act  of  Congress  requires  a  detailed  state- 
ment of  expenditure.  Now  some  Secretary  with  less  confidence  in  the 
Commissioner  of  Education  than  the  present  one  might  appear  on  the 
scene  and  call  for  an  exhibit  of  these  reports  and  say,  what  articles  do 
you  suppose  have  been  ]nirchased  under  this  head,  stock  and  material, 
what  articles  under  machinery  and  apparatus,  and  so  forth  and  so  ouf 
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Tlie  CommissioTier  of  course  will  liave  to  .say  tliat  that  matter  is  left 
eutirely  to  the  treasurers  and  presidents  of  the  institutions.  That  may 
not  satisfy  the  Secretary  of  the  Interior  at  all  and  there  might  possibly 
be  some  trouble  on  that  account.  I  suggest  this  as  possible,  though  I 
scarcely  think  it  probable.  Yet  it  would  seem  that  there  must  be  some 
tribunal  to  whom  to  refer  questions  as  to  what  areproper  expenditures. 
The  ('ommissiouer  of  Education  has  received  many  inquiries  of  tliat 
kind.  Some  interesting  matters  have  come  up  in  these  reports,  sonie 
rather  amusing  ones.  So^e  gentlemen  w^anted  to  know  why  the  Com- 
missioner spoke. of  mistakes  in  statements  in  one  of  his  circular  let- 
ters. It  was  from  the  fact  that  aboard  of  trustees  of  a  certain  college 
insisted  upon  purchasing  a  piano  from  this  fund.  The  Commissioner 
held  that  he  did  not  consider  a  piano  a  facility  for  instruction  in  any 
of  the  subjects  enumerated  in  the  act.  The  president  of  the  institution 
had  been  ot  that  opinion  beforehand  and  exi)ressed  great  satisfaction 
that  the  Commissioner  of  Education  took  that  view  of  the  matter. 
This  is  merely  an  illustration.  Suppose  the  president  of  that  institu- 
tion, instead  of  corresponding  with  the  Commissioner  about  the  piano 
at  all,  had  merely  in  his  innocence  said  a  i^iano  is  a  facility  for  instruc- 
tion in  physics  under  the  head  perhaps  of  acoustics,  the  Department 
would  never  have  known  anything  about  the  purchase  of  the  piano. 
But  if  in  any  way  the  matter  had  become  known,  it  would  have  caused 
trouble.  These  are  merely  illustrations  of  the  point  taken  by  the 
Bureau  of  Education,  and  I  feel  more  at  liberty  to  bring  the  subject 
before  you  from  the  fact  that  so  many  treasurers  have  expressed  dis- 
satisfaction with  the  present  form  of  schedule. 

Mr.  Hunt.  I  w^ould  like  to  suggest  to  Mr.  Atherton  a  point  against 
referring  this  to  the  executive  committee,  and  I  do  this  because  the  sec- 
retary of  our  board  of  trustees  would  be  here  to-night  if  there  was  not 
a  meeting  of  the  board  of  trustees  in  Columbus  to  discuss  this  very 
question,  and  he  asked  me  to  i^resent  his  views.  I  will  have  to  speak 
frankly  about  it.  There  is  need  of  a  great  change  iu  this  matter.  Mr. 
Holcombe  ha«  mentioned  receiving  a  letter  from  me  on  the  subject. 
This  question  should  be  discussed  by  bookkeepers.  A  committee  should 
be  appointed  of  men  making  a  special  business  of  these  matters  and  it 
seems  to  me  that  some'sucli  committee  should  be  appointed,  and  1  will 
say  that  if  Mr.  Scott  had  not  made  this  motion  it  was  my  intention  to 
do  so.  There  are  men  in  many  of  the  institutions  who  have  been  there 
for  the  last  twenty  years  and  doing  nothing  else  but  making  these  ac- 
counts. They  see  things  often  that  the  college  presidents  overlook,  and 
I  think  they  would  make  more  suggestions  to  the  Bureau  of  Education 
because  of  this  very  fact.  Our  secretary  wished  me  to  make  these  sug- 
gestions to  the  convention. 

Mr.  Alyord.  There  are  two  points  to  be  considered  in  this  question. 
In  the  first  place  when  the  i)resent  schedule  w  as  adopted,  both  sides  iu 
the  conference  between  the  Bureau  of  Education  and  the  committee 
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agreed  tbat  it  should  be  decided  what  was  meant  by  the  word  "detailed'^ 
in  the  hiw,  and  there  was  unanimity  of  oj)iniun  and  i^erfect  accord  on 
that  i)oiut.  There  were  present  at  that  conference  men  who  were  thor- 
oughly conversant  with  the  system  of  accounts  of  college  treasurers  in 
every  detail,  and  experienced  in  keei)ing  such  accounts.  So  much  for 
the  committee  that  brought  the  matter  into  this  present  shaije.  Now 
in  regard  to  the  revision.  While  I  can  speak  only  as  an  individual, 
the  executive  committee,  gentlemen,  has  enough  to  do  \Yithout  seeking 
any  farther  employment.  If  this  motion  prevails,  I  Avant  to  call  atten- 
tion to  the  fact  that  Presidents  Broun  and  Goodell,  and  Director  Neil- 
son  (who  is  treasurer  of  Rutgers  College,  of  which  Mr.  Scott  is  presi- 
dent), are  members  of  the  executive  committee. 

Mr.  Athekton.  A  word  merely.  I  have  no  thought  but  the  best 
way  of  getting  at  the  desired  result.  If  we  feel  as  J\Ir.  Hunt,  that  tl»e 
committee  should  consist  of  bookkeepers,  I  would  be  glad  to  have  the 
bookkeepers  bring  the  result  into  the  Association.  My  only  thought  is 
to  get  at  the  consensus  of  opinion  so  that  when  we  jnake  a  change  we 
will  make  a  well-considered  one.  My  individual  judgment  about  such 
matters  is  that  it  is  better  to  keep  things  of  this  kiiul  in  the  hands  of 
one  committee,  for  the  double  reasons  that  ayc  get  the  accumulated  re- 
sults of  their  experience,  and  secondly,  officers  of  the  Government  come 
to  recognize  certain  men  as  having  a  continuous  representative  quality 
and  so  deal  more  freely  with  them.  You  know  how  it  is  wlieu  you  meet 
a  man  the  first  time — you  take  his  measure  as  to  how  you  will  deal  with 
him.  I  think  it  best  to  keep  this  in  the  hands  of  the  executive  commit- 
tee with  the  understanding  that  the  committee  is  to  proceed  very  slowly 
and  give  results  by  correspondence  or  otherwise  before  taking  any  defi- 
nite action. 

Mr.  Turner.  I  think  we  may  get  a  little  practical  information  on  this 
matter  as  we  go  along.  Thelaw  requires  that  we  should  send  a  detailed 
report  to  the  Secretary  of  the  Interior.  I  would  like  to  know  Avhetlier 
the  Dei)artment  contemplates  that  when  I  give  to  a  lu'ofessor  of  chem- 
istry $500  for  books  used  in  his  department  every  book  is  to  be  itemized 
in  his  report.  Is  that  contemplated  ?  I  suppose  there  are  2,500  or 
3,000  volumes  in  our  library  this  year.  If  every  book  is  itemized,  and 
of  course  that  is  the  only  way  the  Department  caw  know  about  the  items, 
it  will  be  an  enormous  Avork  to  be  i)rinted.  I  would  like  to  knoAv  if  it 
is  to  be  carried  to  that  extent.  I  Avill  state  how  Ave  do  it.  I  have  as- 
signed to  eaeh  x)rofessor  so  nuich  money  and  each  one  sends  in  a  list  of 
books  desired.  The  list  is  careliiUy  revised  and  any  book  not  coming 
under  the  scope  of  this  bill  is  struck  out.  The  list  is  marked  and  sent 
to  the  purchasing  firm,  and  this  list  is  returned  so  that  there  is  no 
change  of  a  book  being  charged  to  the  wrong  account.  But  if  all  these 
should  be  itemized,  it  would  be  an  enormous  work. 

Mr.  Neal,  of  Oklahoma.  Another  point  I  Avould  like  to  make.  I 
sui)pose  our  legislators  Avhen  framing  the  bill  organizing  the  college 
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wove  not  very  woll  ]>oslo(l  iiirollogv.  inat(er>i.  Theyliavo  iiindo  aboard 
ol'  Hiiectors  widioiit  assigning*  to  the  president  of  the  hoard  any  salary. 
^\  ('  lia\  e  no  liinds  ex(  ei>t  wbat  we  get  from  the  Morrill  bill,  and  lia\  e 
no  salary  to  pay  him.  Another  thing,  we  have  ii  secretary  and  treas- 
nrer  to  be  paid  oat  of  the  Morrill  fund.  Where  in  the  schedule  shall 
we  place  their  salaries? 

Mr.  H  ADLEY.  I  have  been  trying  to  get  to  say  substantially  the  same 
thing.  1  suppose  we  will  all  consider  that  the  prerogative  of  i)rei)aring 
forms  for  this  report  belongs  to  the  Department  of  the  Interior.  The 
1  )cpartment  of  the  Interior  is  responsible  for  the  distribution  of  this 
liind  and  I  think  itis  equally  clear  from  what  hasbeen  said  thisevening 
in  our  own  individual  experieuces  that  there  is  a  difficnlty  in  satisfac- 
toi'ily  tilling  the  blanks  as  now  constituted.  Therefore  it  seems  to  me  that 
the])roper  thingfor  thisbodytodois  simi^ly  to  appoint  a  committee  who 
shall  stand  in  readiness  to  represent  this  Association  in  conference  with 
the  Department  of  the  Interior  if  their  services  are  invited,  but  not 
otherwise.    That  is  just  the  way  I  feel  about  it. 

Mr.  Washburn.  The  Department  of  the  Interior  understands  this 
matter  to  a  certain  extent  and  our  executive  committee  is  amjdy  able 
to  explain  all  these  points.  Therefore  I  move  you  that  this  be  put 
into  the  hands  of  the  executive  committee.  * 

The  PRESiDmG-  Officer.  The  motion  is  to  refer  this  matter  to  the 
executive  committee  and  have  tliem  take  cliarge  of  it. 

The  motion  was  carried. 

The  question  is  now  upon  the  original  resolution. 

The  resolution  was  adopted  and  the  matter  left  in  the  hands  of  the 
executive  committee. 

The  PRESiDiNa  Officer.  The  general  subject  is  still  before  you — 
the  relations  of  the  colleges  to  the  Department  of  the  Interior. 

Mr.  Smart.  I  was  a  member  of  the  committee  to  confer  Avith  the 
Department,  and  it  was  a  most  fortunate  tiling,  gentlemen,  for  us  that 
the  Secretary  of  the  Interior  placed  tlie  matter  in  the  hands  of  the  Com- 
missioner of  Education.  Perhaps  Mr.  Alvord  has  told  you  of  it,  but  I 
will  tell  you  again.  It  took  a  great  deal  of  time  and  a  great  deal  of 
l^ains  to  assist  us,  and  I  believe  that  the  Commissioner  of  Education 
and  his  chief  clerk  are  both  entitled  to  our  hearty  thanks.  I  will  not 
make  a  motion.  I  know  that  the  mere  suggestion  of  it  will  raise  a 
response  in  the  minds  of  those  who  know  anything  about  it  to  give 
them  our  hearty  thanks  for  what  they  have  done.  [Applause.] 

Mr.  Fernald.  I  desire  to  make  an  incpiiry.  Under  the  act  of  we 
are  in  duty  bound  to  make  a  report  and  send  to  the  Dei)artment  of  the 
Interior.  My  question  is,  whether  that  covers  the  requirenient  upim 
the  president  of  the  college,  or  whether  he  should  write  out  a  separate 
rei)ort  of  the  same  matter  to  satisfy  the  provisions  of  the  act  of  1890, 
taken  from  the  published  reports. 
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Mr.  HoLCOMBE.  It  is  a  close  point,  but  I  should  say  that  one  report 
IS  amply  sufficient.  Each  separate  act  requires  that  the  report  shall 
be  presented  to  the  Secretary  of  the  interior,  but  one  report  would  cer- 
tainly be  sufficient. 

Mr.  Atherton.  Yet  the  Commissioner  calls  upon  us  for  a  second  one. 

Mr.  Smart.  This  Morrill  act  requires  a  report  of  experiment  work. 
It  is  a  difficult  thing  to  make  a  report  covering  experiment  work  prac- 
tically duplicated  in  the  station  report  to  your  Department.  I  want 
to  ask  whether  or  not  the  station  report  may  be  sufficient,  whether 
that  will  be  accepted  or  not. 

Mr.  Fairchild.  The  law  of  1862  requires  that  we  report  to  the  gov- 
ernor of  the  State  and  send  to  the  Commissioner  of  Educati(m  two 
copies  of  that  report.  Then  the  law  of  1890  requires  that  we  report 
directly  to  the  Secretary  of  the  Interior  and  to  the  Secretary  of  Agri- 
culture before  a  certain  date.  Now,  most  of  us  are  required  to  make  an 
annual  report  to  the  governor  according  to  the  laws  of  the  States  before 
the  date  on  which  we  report  to  the  Secretary  of  Agriculture  and  the 
Secretary  of  the  Interior,  the  1st  of  September. 

I  would  like  for  this  committee  in  conference  with  the  Secretary  of 
the  Interior  to  determine  this  point.  We  have  found  the  reports  ac- 
cumulating upon  us  from  year  to  year,  and  it  is  almost  impossible  to 
keep  track  of  them.  Last  year  I  made  a  full  report  to  the  Secretary  of 
the  Interior  as  to  the  expenditure  of  experiment  station  funds.  I  had 
already  reported  from  the  experiment  station  in  full,  according  to  the 
Hatch  act  of  1887,  and  was  notified  in  last  March  or  April  that  no 
report  had  been  received  in  regard  to  the  expenditure  of  experiment 
station  funds.  Of  course  it  was  my  fault.  I  should  have  sent  that 
other  report  at  the  same  time.  If  they  can  take  that  into  considera- 
tion I  should  like  it  very  much. 

I  move,  Mr.  President,  that  the  executive  committee  be  requested  to 
confer  with  the  Secretary  of  the  Interior  with  reference  to  a  comi)lete 
arrangement  of  the  required  reports  of  all  the  departments  of  the  col- 
lege, including  the  station. 

The  motion  was  carried. 

The  Presiding  Officer.  Is  there  anything  further  on  the  question  ? 
It  is  still  open  for  discussion. 

Mr.  Hadley.  Inasmuch  as  Ave  want  to  leave  early  to-morrow  morn- 
ing, I  move  that  we  adjourn  as  soon  as  the  necessary  announcements 
have  been  made. 

Mr.  Alvord.  I  have  a  resolution  which  I  am  instructed  by  the  execu- 
tive committee  to  offer  at  the  close  of  this  discussion.  Before  doing  so, 
I  beg  leave  to  say  a  few  words  on  this  general  subject.  I  will  simply 
refer  to  the  cordial  relations  which  have  existed  all  along  between  the 
Secretary  of  the  Interior  and  the  Commissioner  of  Education  in  our 
mutual  work  under  the  act  of  1890.  Yet  there  has  been  one  point  on 
which  I  have  radically  diliered  with  the  decisions  of  the  Department 
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and  sliall  oontiiuie  to  do  so,  and  believe  tlie  time  will  eonie  when  tbe 
deeision  of  the  Department  on  tliat  subjeet  will  be  reversed.  The 
Department  has  declared  under  tbe  ac-t  of  181)0  that  it  was  its  prero«»a- 
live  to  determine  the  division  of  funds  under  the  Morrill  aet  whenever 
under  that  law  they  were  to  be  divided  in  any  State.  That  has  been 
the  rulin<i'.  and  under  that  rulinji'  the  aet  has  thus  far  been  adminis- 
teied.  As  a  result,  one  State  in  this  Union  has  not  received  any  ben- 
efits under  that  act.  The  State  of  South  Carolina,  true  to  her  general 
l)riuciples,  believed  that  it  was  her  prerogative  to  decide  as  to  the 
division  o('  the  funds  under  that  act,  and  has  never  reached  any  agree- 
ment with  the  Secretary  of  the  Interior;  consequently  it  has  received  no 
money  under  the  Morrill  act  and  has  been  so  reported  to  Congress.  In 
this  one  instance  (and  I  desire  to  emphasize  this)  I  believ^e  South  Caro- 
lina to  be  right  in  the  position  she  has  taken.  I  sat  in  the  gallery  of 
the  Senate  of  the  United  States  on  a  certaiu  Monday  morning  prior  to 
the  passage  of  the  Morrill  bill.  During  a  very  close  discussion,  and 
just  before  the  vote  was  to  be  taken,  the  Senator  from  Louisiana,  Mr.  . 
Gibson,  asked  of  Senator  Morrill:  ''Do  I  understand,  sir,  as  a  result  of  >- 
this  comijromise,  that  it  is  left  to  the  legislatures  of  the  several  States 
to  determine  how  this  fund  shall  be  divided,  if  it  is  divided  within  the 
State,  under  the  provisions  of  the  act?"  Mr.  Morrill  replied,  "That  is 
the  amendment  which  1  now  offer  to  the  bill."  Then  about  an  houi^s 
discussion  followed  upon  verbal  amendments  to  the  bill.  When  they 
were  just  about  to  take  the  final  vote  on  the  bill.  Senator  Culloni 
entered  the  Senate  Chamber  for  the  first  time  that  day.  He  asked  the 
stage  of  proceedings  on  the  bill,  and  when  told  turned  to  Seimtor 
Morrill  and  asked  almost  the  identical  question  put  by  Senator  Gib- 
son— whether  the  ultimate  disposition  of  this  fund  rested  with  the  Sec- 
retary of  the  Interior  or  the  legislatures  of  the  several  States.  Senator 
Morrill  replied  that  it  was  left  to  the  legislatures  of  the  States  respec- 
tively. Senator  Cullom  said,  ''That  is  not  as  I  would  have  it,  but  I 
will  interpose  no  objection  now."  The  bill  was  then  passed.  Turn  to 
the  Congressional  Kecord  and  you  will  find  this  substantially  as  I  have 
said.  There  is  no  question  as  to  the  intention  of  the  Senate  of  the 
United  States  and  the  point  was  not  raised  in  the  House.  I  believe 
that  the  ruling  of  the  Secretary  of  the  Interior  is  wrong,  and  I  believe 
that  the  act  entitles  each  State  to  decide  under  the  act  of  1890,  and  I 
trust  the  time  will  come  when  the  act  of  1890  will  be  interpreted  in 
this  respect  as  liberally  as  the  act  of  18G2.  AVhile  I  have  held  adversely 
upon  this  point,  I  nevertheless  have  recognized  that  the  best  thing  was 
to  get  the  act  generally  into  operation  as  soon  as  possible. 

.Mr.  HOLCOMBE.  I  would  like  to  call  ^Nlaj.  .Vlvord's  attention  to  the 
fact  that  a  special  act  has  been  recently  passed  by  Congress  authoriz- 
ing the  Treasury  to  pay  to  South  Carolina  the  three  installments  due, 
notwithstanding  the  ruling  of  the  Secretary  of  the  Interior.  The  deci- 
sion of  the  Department  of  the  Interior  has  therefore  been  reversed  on 
that  matter. 
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Mr.  Alyoed.  I  now  offer  the  following  resolution  from  tLe  executive 
eoiiiinittee  and  move  its  adoption: 

Whereas  we  recognize  tlie  great  and  increasing  nsefiilness  of  tlie  Otiice  of 
Experiment  Stations  of  the  Department  of  Agriculture,  in  promoting  the  interestij 
and  eflficieucy  of  the  experiment  stations,  under  the  act  of  March  2,  1887;  and 

Whereas  a  large  and  increasing  burden  has  been  placed  upon  the  Department  of 
the  Interior  and  the  Bureau  of  Education  in  couseciuence  of  the  act  of  August  2, 
1890,  known  as  the  second  Morrill  act ; 

Beaolved,  That  while  we  recognize  the  cordial  efi'orts  of  the  Secretary  of  the 
Interior  and  the  Commissioner  of  Education  to  administer  that  law  so  as  to  secure 
the  highest  beuefits  to  the  institutions  affected,  Ave  earnestly  request  Congress  to 
make  adequate  provision  for  the  best  administration  of  the  additional  duties  placed 
upon  the  Dejiartraeut  in  consequence  of  the  passage  of  this  act. 

Adoi)ted. 

]\Ir.  Alvort).  It  is  itnderstood  under  action  already  taken  no  more 
business  shall  be  transacted  at  tbis  general  convention  except  to  bear 
and  act  upon  tbe  report  of  tbe  committee  on  acknowledgments  and 
courtesies  to-morrow  evening. 

The  Association  tben  adjourned  at  10:20  p.  m. 

Evening  Session,  Fbiday,  November  18,  1892. 

Tbe  meeting  was  called  to  order  at  8:40  o'clock  by  tbe  cbairman  of 
the  executive  committee  in  Parlor  P  of  tbe  St.  Charles  Hotel. 

On  motion  of  Mr.  Armsby,  Mr  Alvord  was  elected  to  preside  over  tbe 
session. 

Mr.  Stubbs  introduced  Mr.  Higgins,  proprietor  of  one  of  tbe  large 
rice  mills  of  the  city,  wbo  cordially  invited  tbe  members  to  visit  bis 
mills  on  Saturday  morning  before  leaving  the  city,  stating  that  it  would 
not  take  over  an  bour  and  a  half,  allowing  plenty  of  time  for  tbe  early 
morning  trains. 

A  census  being  taken  as  to  tbe  number  desiring  to  go  it  was  found 
that  there  were  twenty-five.  Mr.  Higgins  then  said  that  he  would  be 
glad  to  have  carriages  9,t  tbe  hotel  to  take  those  desiring  to  go  to  tbe 
mills. 

Mr.  Atherton  moved  that  tbe  bour  be  8:30,  prompt,  so  that  they 
would  have  time  to  catch  tbe  11  o'clock  train. 
Carried. 

Mr.  Atherton  then  made  a  few  remarks  expressing  tbe  thanks  of  tbe 
Association  for  the  many  courtesies  shown  by  tbe  organizations  of 
New  Orleans,  referring  especially  to  tbe  Southern  University,  and 
moved  that  a  vote  of  thanks  be  extended  to  tbe  officers  of  that 
institution. 

Carried, 

Tbe  i)residing  officer  then  called  for  the  report  of  the  committee  on 
acknowledgments  and  courtesies. 

Mr.  Morrow  rei)orted  the  following  resolutions: 

The  number  and  variety  of  the  conrtesies  shown  the  Association  which  have  made 
this  meeting  one  of  the  most  enjoyable  in  its  history,  make  it  impracticable  to  pro- 
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perly  characterize  and  particularize  each,  and  your  coramittoe  can  only  make  a  bare 
nicntion  of  tliem. 

It  therefore  reports  that  tlie  thanks  of  the  Association  are  due  and  tendered  to 
the  following  transportation  organi/ations  : 

The  Trunk  Line  Association;  the  Central  Traffic  Association ;  the  Southern  Passen- 
ger Association;  the  Boston  Passenger  Association ;  the  Chicago  and  Alton  Railroad 
Coni]>anj'^;  and  tlie  Illinois  Central  Kailroad  Conipanj'  for  reduction  of  fare  to 
delegates,  and  especially  to  the  Illinois  Central  Ivailroad,  to  Capt.  J.  F.  Merry,  and 
others  of  its  representatives,  for  the  excursion  to  Baton  Kougc,  and  personal  atten- 
tion in  nuiiiy  ways. 

Also  to  the  local  committee  of  arrangements,  and  citizens  of  New  Orleans,  for 
the  excellent  arrangements,  especially  mentioning  the  chairman  of  the  committee. 
Prof.  Stuhbs.  To  the  officers  and  faculty  of  Tulano  University  for  the  use  of  it« 
halls  and  facilities  for  the  meetings  of  tlie  Associations.  To  the  Literary  and  Social 
Clubs  and  Commercial  exchanges  of  the  city,  and  to  President  Nicholson  and  the 
faculty  and  ()fficers  of  the  Louisiana  State  University  and- Agricultural  and  Mechan- 
ical College  for  their  hospitality  at  Baton  Rouge.  To  the  press  of  the  city  for  its  un- 
usually full  and  accurate  reports  of  the  iirocccdings. 

To  >Ir.  Higgins  for  the  cordial  invitation  to  visit  the  rice  mills  of  the  city. 

To  the  proprietors  of  the  various  sugarhouses  visited  on  the  excursion  to  Baton 
Rouge. 

G.  E.  MoRiiow, 
Austin  Scott, 

H.  W.  WlI.KY, 

Committee. 

Mr.  Smart,  on  belialf  of  Purflue  University  and  otlier  Northern 
institutions,  extended  an  invitation  to  the  Southern  delegates  to  make 
them  a  visit  on  their  way  to  or  from  tlie  World's  Fair. 

The  secretary  then  presented  the  follo^ying  communication  from  the 
Iowa  Agricultural  College  inviting  the  Association  to  hold  their  con- 
vention at  Ames,  Iowa,  next  year. 

Secretary  Association  ok  AGiucui/ruRAL  Colleges  and  Experiment  Stations: 
The  faculty  of  the  lo^a  Agricultural  College  and  the  experiment  stati(»n  in- 
'^trncted  their  delegates  to  invite  the  Association  to  meet  at  the  Iowa  Agricultural 
College  in  1893. 

Respectfully, 

Hehhert  Osi?orn. 
L.  H.  Pa M MEL. 

The  communication  was  refei  red  to  the  executive  committee. 

The  followiug  resolutiou  was  ottered  by  Mr.  Goodelland  seconded  by 
]\Jr.  Harris.  Mr.  Atherton  made  a  few  remarks,  calling  on  the  mem- 
bers of  the  Association  to  extend  their  sui)port  to  this  j(nirnal.  The 
resoUition  was  as  follows  and  was  unanimously  adopted: 

Resnh-ed,  That  this  Association,  recognizing  the  importance  of  having  a  means  of 
pnblishing  uonofficially  and  x>romptly  the  results  of  agricultural  investigation, 
and  a]>pre<nating  the  value  of  ''Agricultural  Science"  to  all  interests  in  that  field, 
desires  to  commend  that  Journal  to  the  cordial  support  of  all  n>eml)ers  of  the 
Association  and  to  the  pnldic  generally. 

Mr.  Harris.  I  would  like  to  say  that  the  great  <l«5lay  in  sc'idiiig  out 
card  indexes  prepared  by  the  Oftice  of  Expei  iment  Stations  has  been  on 
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account  of  difficulty  iu  gettiug  tbe  cards  printed.  Tliis  diflliculty  I 
believe  is  about  to  be  surmounted,  and  I  exi:>ect  in  tbe  very  near  future 
to  send  tbe  cards  out  quite  rapidly.  As  soou  as  we  receive  tbe  first 
batcb  from  tbe  Government  Printing  Office  I  expect  to  issue  a  circular 
in  regard  to  tbe  sale  of  tlie  cards. 

Mr.  Oavitt,  secretary  of  tbe  board  of  trustees  of  tbe  Texas  Agricul- 
tural and  Mecbani(;al  College,  on  bebalf  of  tbat  institution  extended  to 
tbe  Association  an  invitation  to  liold  tbeir  next  meeting  in  Texas. 

iNh  .  IMiller.  of  tbe  Maryland  station,  presented  tbe  regrets  of  Presi- 
dent Silvester,  saying  >bat  be  bad  expected  to  come  up  to  tbe  last 
moment,  wben  be  found  it  impossible. 

Mr.  Alvord  stated  tbat  several  communications  of  like  nature  bad 
been  received  by  tbe  executive  committee  from  President  Nortbrop,  ot 
Minnesota,  President  Stockbridge,  of  i^^ortb  Dakota,  and  President 
Walker,  of  tbe  Massacbusetts  Institute  of  Tecbnology. 

It  was  tben  moved  tbat  tbe  meeting  adjourn  sine  die. 

Mr.  Alvord  said  tbat  before  putting  tbe  motion  for  adjournment  lie, 
^visbed  to  express  bis  gratification  at  tbe  attendance  and  tbe  work 
accomjilisbed  by  tbis  convention.    It  was  tbe  most  successful  in  tbe 
bistory  of  tbe  Association. 

Tbe  motion  being  put.  the  Association  adjourned  sine  die. 


MINUTES  OF  THE  SECTIONS. 
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THE  SECTION  ON  AGRICULTURli  AND  CHEMISTRY. 


The  section  on  agriculture  and  chemistry  liehl  four  sessions,  as  fol- 
lows: At  Tulane  University,  7:45  p.  m.,  November  15;  10:30  a.  m., 
November  1(3,  and  8:30  a.  m.,  November  17;  and  at  St.  Charles  Hotel, 
6  p.  ra.,  November  17. 

The  first  three  sessions  were  presided  over  by  Cliairmau  Jn^ersoll 
and  the  last  one  by  Chairman-elect  Henry.  There  were  seventy  per- 
sons present  at  the  second  session,  sixty  at  the  third,  and  fifteen  at  the 
fourth. 

On  motion,  Mr.  Curtis  of  Texas,  Mr.  GuUey  of  Arizona,  and  Mr. 
Cooke  of  Vermont  were  appointed  a  committee  of  three  to  take  charge 
of  the  program  during  the  meeting. 

On  motion  of  Mr.  Cooke,  of  Vermont,  the  section  on  chemistry  was 
invited  to  meet  with  the  section  on  agriculture. 

On  motion,  Mr.  Quick  of  Colorado,  Mr.  Thorne  of  Ohio,  Mr.  George- 
son  of  Kansas,  Mr.  Vanderford  of  Tennessee,  and  Mr.  Koberts  ot*  New 
York  were  appointed  a  committee  to  report  nominations  for  chairman, 
vice-chairman,  and  secretary. 

The  committee  reported  as  follows:  Mr.  Henry,  of  Wisconsin,  chair- 
man; Mr.  Stnbbs,  of  Louisiana,  vice-chairman;  and  Mr.  Latta,  of 
Indiana,  secretary. 

The  report  was  accepted  and  referred  to  the  general  association  for 
confirmation. 

The  following  papers  were  read  before  the  section: 
Grass  gardens — methods  and  puriDOses.    By  W.  M.  Hays. 
Advances  in  farmer  education.    By  W.  M.  Hays. 
What  should  the  professor  of  agriculture  teach?    By  G.  E.  Morrow. 
What  should  the  professor  of  agriculture  teach  ?    By  P.  M.  Harwood. 
Grasses  for  the  semi  arid  region.    By  C.  C.  Georgeson. 
The  field  of  bulletins,  present  and  prospective.    By  C.  L.  Inge*  soli. 
The  physical  tests  of  soils.    By  K.  H.  Loughridge. 
The  establishment  of  official  methods  of  experimentation.    By  F.  A. 
Gulley. 

On  motion  of  Mr.  Scovell,  of  Kentucky,  the  paper  by  Mr.  Lough- 
ridge was  referred  to  the  Association  of  Official  Chemists  for  a  com- 
parison of  the  methods  therein  discussed. 

On  motion,  it  was  decided  that  persons  having  papers  prepared,  but 
who  were  unable  to  i)resent  them  on  account  of  the  lack  of  time, 
should  hand  them  to  the  secretary  for  transmission  to  the  committee 
pu  publication. 
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The  following  papers  were  thus  reeeived  and  rcrerred: 
What  is  the  live  weight  of  an  animal  ?    By  H.  J.  Patterson, 
Stock-breeding  at  experiment  stations.    By  AV.  II.  lirewer. 
Methods  of  irrigation.    By  L.  G.  Carpenter. 
The  press  bulletin.    By  0.  E.  Thorne. 
Fiber  production.    By  Charles  E.  Dodge. 

Geass  Gardens— Methods  and  ruurosES. 

By  W.  M.  Hays,  of  Xorth  Daloia. 

The  purposes  of  grass  gardens  on  experiment  farms  may  be  named  under  several 
lieads : 

(1)  The  teacher  who  has  students  interested  in  agriculture,  and  can  liave  their 
attention  while  grasses  are  growing  and  fruiting,  needs  small  plots  of  all  the  eco- 
nomic grasses,  clovers,  and  other  forage  plants,  where  he  can  re(|nire  each  student  to 
make  himself  familiar  with  their  economic  and  botanical  characters.  Not  a  little  of 
the  much  needed  concrete  teaching  of  practical  things  can  he  accom])lishcd  along 
this  line  by  the  energetic  teacher.  Such  work  as  requiring  each  student  to  keep 
notes  on  one  or  more  plats  of  grasses  or  clovers  during  one  or  more  seasons  would  be 
of  use  to  the  boy  when  he  becomes  a  farmer.  The  student  who  learns  to  compare 
the  yields,  time  of  ripening,  figliting  proclivities,  methods  of  seeding,  and  other 
economic  features  of  the  juost  useful  grasses  of  his  State,  by  observing  them  in 
adjacent  plots  and  especially  by  systematically  recording  notes  on  them,  has  a  most 
tiseful  fund  of  information.  It  is  a  kind  of  training  almost  as  hard  to  get  by  means 
of  lectures  and  text  books  alone  as  it  would  be  to  become  a  chemist  without  labora. 
tory  practice.  A  student  thus  trained  is  able  to  treat  field  conditions  on  the  farm 
from  the  standpoint  of  technical  knowledge.  At  the  north  there  is  a  serious  obstacle 
presented  to  the  above  plan.  The  plants  in  question  nearly  all  flower  and  mature 
while  the  students  are  away  from  the  colleges  during  the  summer  vacation.  Stu- 
dents should  all  be  expected  to  preserve  botanical  specimens  of  all  economic  forage 
plants  suited  to  their  State  and  garden  plots  will  greatly  assist  them. 

(2)  Whoever  carries  tluit  part  of  the  teaching  A^hich  relates  to  the  cultivation  of 
crops,  their  rotation,  management  and  thus  keeping  u])  the  fertility  of  the  iields 
needs  to  have  charge  of  and  require  himself  to  keep  notes  on  plats  of  forage  crops. 
The  teacher  of  general  agriculture  ia  those  "Western  States  where  mixed  farming  is 
practiced  and  much  live  stock  is  kept  especiallj'  needs  to  keep  himself  i)0sted  along 
this  line.  The  teacher  Avho  will  do  this  work  and  by  traveling,  inquiring,  answer- 
ing questions  and  in  every  possible  way  try  to  become  expert  in  the  management  of 
pasture  and  meadow  crops,  will  be  able  to  make  himself  as  well  ajjpreciated  as  the 
professor  Avho,  by  b»icoming  an  exjiert  in  live  stock,  gains  the  conHdence  of  the  stock- 
raisers. 

(3)  The  grass  garden  furnishes  the  place  and  methods  for  testing  foreign  or  new 
varieties  of  annual  and  perennial  forage  crops  in  a  less  exjiensive  way  than  would  be 
possible  in  lield  plats.  Promising  things  alone  need  be  taken  to  the  held  to  give 
tliem  actual  trial  in  the  economy  of  the  farm,  or  distributed  to  farmers  and  others 
who  will  cooperate. 

(4)  Preliminary  tests  of  grass  mixtures  can  be  carried  on  in  comparatively  snuill 
plats.  These  can  be  idanted  in  duplicate  and  thus  tested  under  the  dilfereut  condi- 
tions furnished  by  sowing  at  different  times  in  the  season,  in  different  seasons,  on 
different  soils,  on  lands  differently  prepared,  sowing  with  or  without  another  crop, 
covering  the  seed  in  different  ways,  with  and  without  top  dressing.  Under  all  these 
conditions  the  i)ower  of  each  i)ercnuial  variety  can  be  studied  as  to  its  length  of  life, 
its  power  to  hold  its  own  in  comjietition  with  all  others,  the  ann)unt  of  and  propor- 
tion of  forage  produced  by  each  plant  in  the  various  conditions,  and  in  the  various 
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luixtnres.  The  lessons  the  careful  experiiiientcr  will  <;aflier  while  sysleniatieally 
keeping  notes  of  a  series  of  plots  are  without  uuuiber.  Ho  uuiy  get  many  Nveights  of 
products  Avhich  will  give  him  a  basis  for  formal  reports,  and  he  will  learu  the  geueral 
facts  aud  laws  governing  rational  practice  in  the  region  for  which  he  labors.  The 
most  successful  plans  can  be  extended  to  field  and  cooperative  tests  or  possibly  recom- 
mended for  trial  by  farmers. 

(5)  Probably  the  most  important  work  to  be  carried  on  in  the  grass  garden  is  that 
of  the  improvement  of  tho  standard  grasses  and  clovers  which  are  of  such  innnense 
importance  in  our  agriculture.  No  one  thinks  strange  that  pansy  fanciers  aud  prop- 
agators go  to  the  trouble  to  improve  pansies  that  they  may  have  rich  and  novel 
combinations  of  colors.  But  Avho  has  even  carefully  studied  out  the  variation  in 
the  plants  of  timothy  or  red  clover  or  other  varieties  upon  which  so  many  of  our 
people  depend  for  sustenance  aud  means  of  obtaining  the  enjoyments  of  life.  Who 
can  tell  us  as  to  whether  material  improvements  can  easily  be  obtained  by  simply 
selecting  the  best  plants  of  timothy  for  a  number  of  generations.  Who  among  us 
is  really  reaping  for  the  farmers  the  fruits  of  the  seed  sown  aud  the  harvests  of  fame 
made  possible  by  the  great  work  of  Charles  Darwin.  He  showed  us  how  by  crossing 
plants  carrying  distinct  blood  lines  yet  close  enough  to  unite  that  we  could  increase 
productiveness  and  by  selecting  desirable  variations  we  can'  secure  sorts  which  bet- 
ter suit  our  needs.  We  are  not  keeping  apace  with  our  horticultural  brethren  who 
are  cross-fertilizing  apples,  grapes,  strawberries,  and  many  other  classes  of  plants. 

A  few  other  facts  as  to  methods  of  work  in  the  grass  garden  may  be  classed  as 
follows : 

(1)  The  size  of  plats  to  lay  out  for  varieties  must  be  determined  by  the  purpose 
in  mind.  Plats  1  or  2  yards  square  with  alleyways  2  to  3  feet  wide  are  suited  to  the 
purpose  of  the  botanical  study  of  ^ecies,  and  on  these  small  plats  many  practical 
questions  as  of  annual  or  jjerennial  habit,  ability  to  withstand  the  encroachment  of 
neighborly  species,  or  the  time  of  season  when  the  main  growth  of  pasturage  is 
produced.  Plats  20  by  20  or  20  by  40  feet,  in  which  1  or  2  square  rods  can  be  har- 
vested without  taking  the  border,  is  a  good  size  to  study  yields,  as  weights  can 
then  be  at  once  taken  on  portable  scales.  All  plats  for  this  purpose  must  have  dupli- 
cates, the  number  depending  upon  the  uniformity  of  the  land,  care  in  producing  and 
planting  the  seed,  etc.  Plats  of  this  size  will  also  do  for  experiments  in  comparing 
grass  mixtures,  though  larger  ones  for  all  but  j)reliniinary  trials  are  advisable.  Per- 
ennial plants  should  be  so  distributed  in  the  plots  that  those  nearly  alike  are  not  on 
adjacent  plats,  as  mixing  will  thus  be  a  less  vexatious  matter.  Planting  in  close 
rows  instead  of  broadcast  is  conducive  to  economy,  ease  of  weeding,  and  ease  of 
keeping  from  mixture  of  kinds  where  not  desired.  This  plan  is  sometimes  objec- 
tionable, as  it  gives  the  plants  unusual  conditions. 

(2)  Where  sown  in  drills  small  plats  can  be  weeded  as  long  as  is  needed  the  first 
season.  Where  sown  broadcast  all  but  very  rank  growers  can  be  insured  a  better 
chance  than  they  would  have  in  field  practice  by  mowing  the  weeds  occasionally  at 
a  height  of  about  3  or  4  inches.  For  some  purposes  it  is  wise  to  sow  the  plats  to 
wheat  or  other  grain  and  then  seed  the  grass  before  or  after  the  last  harrowing,  or 
in  early  spring  with  winter  grain,  as  is  the  custom  in  field  practice.  Some  stubble, 
aftermath,  or  even  weeds,  is  ofttimes  a  good  winter  snow  gatherer  and  protection. 

(3)  A  complete  history  should  be  kept  of  the  plat.  Source  and  quality  of  seed, 
previous  treatment,  preparation  and  character  of  soil,  time  and  manner  of  planting 
and  amount  of  seed,  time  of  coming  up  and  fullness  of  stand,  and  favorable  or  un- 
favorable weather,  are  all  parts  of  the  plat  history  to  he  recorded  the  lirst  month  or 
two.'  Changes  in  stand  of  plants  and  their  cause  of  decrease,  development  as  ob- 
served at  stated  times,  time  of  flowering  and  seeding,  Avhen  large  enough  for  i)asture 
in  spring,  whether  annual  or  perennial,  time  harvested,  green  weight  and  dry  weight 
per  acre,  time  aftermath  is  ready  for  pasture,  relative  amount  of  fall  pasture,  time 
it  succumbs  to  frosts  as  compared  with  some  standard  as  red  clover,  etc.,  etc.  I  have 
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kept  grass  plat  records  by  giving  to  eacli  plat  oue  or  uiore  pages  in  a  note  book  and 
write  into  this  the  notes  as  made  in  the  field.  The  facts  are  then  all  in  chronologi- 
cal order  when  the  plot  has  run  its  course,  or  at  any  time  they  are  needed  for  study 
or  report.  Having  the  previous  history  before  the  eye  at  the  time  of  making  addi- 
tional notes  is  a  help.  Note  books  of  tinted  paper  are  less  severe  on  the  eyes  for 
taking  notes  in  the  sun. 

(4)  The  first  thing  to  be  done  in  taking  hold  of  a  variety  to  improve  it  is  to  study 
the  plant's  method  of  reproduction,  as  to  Avhether  close  fertilized,  its  variation  in 
such  economic  features  as  size,  earliness.  yield  of  seed,  ability  to  spread  rapidly  by 
stooling,  if  a  grass,  as  to  whether  long  or  short  lived  in  those  like  clover,  Avhich  are 
little  better  than  biennial  in  habit.  I  have  a  variety  of  timothy  started  with  which 
I  am  much  pleased,  both  because  it  promises  to  be  good  foundation  stock  upon  which 
to  work  by  means  of  selection  in  the  production  of  larger  yielding  varieties,  and 
because  the  distinguishing  mark  found  in  the  sport  I  started  with  seems  easy  to 
perpetuate  and  fix  as  a  permanent  variety  mark.  The  spikes  are  branched,  having 
on  either  of  two  sides  several  spikelets  which  stand  out  one-quarter  inch  or  more, 
being  that  much  longer  than  the  other  spikelets.  I  have  also  white  flowered  Tri- 
folium  pratense  raised  from  the  white  s^^orts  often  seen  in  fields  of  red  clover  whicli 
promises  to  serve  as  an  excellent  foundation  stock  from  which  to  develop  varieties 
of  clover  by  selecting  for  intrinsic  qualities,  at  the  same  tiuie  making  the  unusual 
color  a  distinguishing  mark.  In  the  case  of  clover  cross  fertilization  and  selection 
cau  be  taken  advantage  of  as  well  as  improvement  by  selection  alone.  Timothy 
flowers  are  rather  small  for  the  patience  of  the  ordinary  man  to  try  to  cross  them 
artificially,  though  not  impossible. 

Advances  in  Agricultural  Education. 

By  AV.  M.  Hats,  of  North  Dakota. 

The  country  district  school  furnishes  the  bulk  of  the  school  education  of  the  rural 
youth.  By  attending  for  a  year,  more  or  less,  at  our  excellent  city  high  schools, 
academies,  colleges,  and  universities  many  of  those  Avho  continue  to  reside  on  farms 
receive  further  school  education  aud  culture  and  gain  many  technical  facts  nseful  in 
their  lives  and  business.  Our  Avhole  systems  of  secondary  and  higher  institutions 
of  learning  are  in  fact  doing  an  immense  work  in  educating  farmers  as  well  as  other 
classes.  The  influence  of  the  literature  of  books  and  periodicals  and  of  public 
speaking  and  of  private  discussion  are  wonderful  factors  in  moving  forward  the 
powerful  mind  forces  of  our  agricultural  people. 

Technical  farmer  education  took  on  form  in  periodicals  and  in  speech  making  and 
with  the  land  grant  of  1862  in  schools.  These  journals  have  grown  into  hundreds 
of  general  and  class  x>ap<3rs,  with  the  fifty  experiment  stations  making  copy  for 
them.  They  have  also  a  constituency  of  agricultural  specialists,  who  supply  a 
never-ending  stream  of  useful  facts.  We  may  have  too  many  papers;  but,  as  with 
cattle,  when  there  is 'a  surplus  it  is  the  scrubs  which  must  go,  even  if  by  means  of 
score  card  and  record  the  iarmers  must  find  means  of  making  a  division.  We  need 
more  editors  aud  more  publishers  who  have  an  agricultural  college  education.  All 
here  have  little  need  of  a  recital  of  the  way  most  agricultural  colleges  started  with 
their  course  of  study  more  scientific  than  was  found  in  literary  colleges,  and  with  a 
minor  amount  of  agricultural  subject-matter.  The  science  was  generally  Avell 
taught  and  was  popular  with  the  students  in  these  colleges.  Most  of  the  men  who 
taught  agriculture  had  never  learned  the  business  of  teaching  in  these  lines,  and 
whether  they  were  scientists  merely,  simple  practical  men  of  farm  aft'airs,  or  even  iu 
some  cases  where  they  had  good  qualifications,  as  things  then  were,  in  both  science 
and  practice,  they  pretty  generally  found  a  great  load  to  carry,  or  even  could  not 
see  far  enough  to  lind  the  load  that  should  he  carried.  In  too  many  cases  students 
found  that  agricultural  subjects  were  not  taught  in  a  manner  to  fully  satisfy  them. 
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The  agricultural  technique  in  these  early  attempts  was  often  left  to  one  man,  as 
much  thronnjli  his  fault  as  tliat  of  the  teacher  of  matlicmatics,  who  may  have  had  ;i 
needed  assistant.  The  poor  professor  of  agriculture  struggled  on.  carrying  instruc- 
tion in  live  stock,  dairying,  soils,  crops,  horticulture,  forestry,  veterinary,  and  if 
really  unlucky  he  consented  to  take  botany  and  entomology  also.  The  man  who 
tries  to  carry  even  a  few  of  the  most  allied  of  these  lines  has  not  the  highest  success 
in  really  educating  his  students.  The  plan  being  carried  out  by  the  Wisconsin, 
Michigan,  and  other  schools,  where  there  is  a"  specialist  in  each  of  the  several 
divisions,  of  what  the  professor  of  agriculture  was  formerly  expected  to  teach,  seems 
wise  and  brings  results  when  practiced  in  school  work  and  in  station  work  as  well. 

These  colleges  have  been  successful. scientitic  institutions  from  the  start,  but  their 
evolution  into  schools  of  agricultural  technique  and  practice  has  proven  a  longer  and 
more  painful  operation  than  was  dreamed  of  in  the  start.  Some  institutions  are  on 
a  better  basis  than  others,  in  that  they  have  one  or  several  successful  features  worked 
out  under  their  own  experience,  and  in  their  own  way.  Since  the  experiment  sta- 
tion fund  increased  the  study  of  the  technicalities  of  practical  farm  affairs,  there 
has  been  a  general  division  of  labor  and  increased  interest,  which  has  resulted  in 
much  experimenting  and  upbuilding  along  the  lines  of  arrangement  of  course  study, 
and  of  the  subject  matter  taught  by  teachers  in  lines  generally  allotted  to  the 
agricultural  department  or  division  in  the  colleges.  There  is  a  strong  disposition 
and  effort  everywhere  to  not  only  thoroughly  prepare  a  lot  of  men  well  equipped  for 
professional  agricultural  men,  but  to  secure  students  who  will  return  to  farms,  and 
to  give  them  a  training  for  their  future  business  that  will  simply  lead  them  on  and 
not  away  from  the  farm.  We  have  no  one  institution  to  which  we  can  point  as  a 
model  for  other  States,  or  even  for  its  own  State.  We  can,  however,  point  to  some 
rather  new  features  in  various  institutions  which  are  apparently  very  valuable  ex- 
periments, often  successful  ones.  We  have  new  arrangements  of  courses  of  study, 
like  the  dairy  schools  of  Wisconsin  are,  in  Minnesota  and  other  States.  Short  Aviu- 
ter  or  farmers'  lecture  courses,  the  school  of  agriculture,  as  iu  Minnesota  and  Mis- 
souri, and  doubtless  other  rearrangements  more  or  less  supplemental  to  the  original 
straight  four  years'  college  course.  These  experimental  courses  and  schools  have 
grown  up  to  meet  a  demand  coming  from  the  x)eople,  or  a  dire  necessity  on  the  part 
of  the  institution  to  accomplish  something,  and  are  of  far  greater  moment  than  many 
experiments  in  our  stations. 

The  agriculturist's  work,  so  far  as  what  he  shall  teach,  and  how  he  shall  teach  it, 
depends  much  upon  the  class  of  students  he  has,  and  Avhat  they  are  expected  to  do 
with  tbeir  training.  It  is  not  the  main  duty  of  a  college  and  its  professors  of  agri- 
culture in  a  given  State  to  make,  by  encouragement  and  special  instruction,  a  lot  of 
agriculturists,  dairy  teachers' and  live-stock  instructors  for  the  home  institution  and 
those  of  other  States,  though  that  is  a  very  important  secondary  line.  The  main 
great  duty  from  this  on  of  the  division  of  the  work  his  department  represents  is,  I 
believe,  to  educate  young  men  who  will  farm  and  become  models  for  their  neighbors 
and  teachers  of  others.  Thirty  per  cent  of  those  who  enter  is  enough  to  have  choose 
other  professions  than  farming.  These  colleges  of  necessity  had  to  educate  men  to 
be  teachers  and  experimenters  during  their  earlier  history,  and  greatly  to  be  hon- 
ored are  these  States  which  have  sent  out  in  other  States  so  many  useful  men.  The 
production  of  these  men  must  be  continued,  but  hardly  as  the  over-topping  object 
of  each  institution.  These  men  v,ho  are  fitted  as  specialists  are  largely  a  means  to 
the  two  ends  of  teaching  and  experimenting,  and  we  must  depend  upon  this  class 
largely  for  the  men  who,  by  experimental  research,  shall  develop  and  broaden  the 
sciences  of  agriculture. 

The  other  purpose  of  the  college  is  to  give  to  the  would-be  farmers  education  in 
the  farming  business.  I  realize  that  I  have  taken  radical  ground,  but  the  change 
wrought  in  Minnesota  by  a  school  experiment  heroically  tried  there  has  converted 
me  into  this  belief.    Dr.  Porter,  who  helped  start  the  idea  and  movement  there,  has 
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so  much  faitli  in  it  that  I  see  lie  is  developing  a  similar  school  iu  Missouri.  The  two 
years'  school  of  agricnltnre  course  in  Minnesota,  instead  of  degrading  education,  has 
become  the  pet  of  the  farmers  of  the  State;  and  the  faculty  and  students  of  the  col- 
legiate department  of  the  university  of  which  it  is  a  part  are  also  proud  of  it.  It  is 
a  school  to  meet  a  certain  purpose,  and  it  fills  the  place  for  the  young  man  who  will 
he  a  farmer  much  as  does  the  high  school,  the  business  college,  or  even  a  law  school 
for  the  general  business  man  or  the  lawyer.  So  the  dairy  course  and  the  farmer's 
winter  course  fulfills  each  its  distinctive  purpose  for  some  dairymen  and  farmers 
who  want  to  attend  the  school  only  for  a  short  time,  as  does  also  the  college  course 
meet  the  wants  of  the  young  man  who  wants  the  broader  culture  of  a  college  course 
before  taking  up  the  management  of  his  farm,  or  the  one  who  wants  to  pursue  the 
professional  work  in  agriculture. 

To  really  carry  out  the  suggestions  above  made,  that  we  come  down  from  our  high 
perch  and  teach  the  farmer  what  he  wants,  not  a  little  depends  upon  the  several  men 
who  teach  the  division  usually  distinguished  as  agriculture,  including,  of  course, 
horticulture.  Young  men  who  have  grown  up  into  practical  farmers,  who  keej)  iu 
touch  with  the  work  at  home  during  vacations,  and  who  are  at  the  school  largely  as 
a  business  venture,  count  largely  upon  what  they  get  in  this  division  to  help  them  in 
their  work  when  they  go  back  to  the  farm,  and  many  of  our  former  short-course 
students  have  confirmed  the  truthfulness  of  the  above  assertion  by  so  stating  a  few 
years  after  their  return  to  their  business.  There  is  great  inspiration,  too,  to  tlie 
teacher  who  gets  close  to  these  boys'  lives  and  purposes  in  the  questions  and  point- 
ers they  will  give  in  class  and  when  working  at  practicnms;  also  Avhen  they  return 
after  a  year  or  more  on  the  farm  since  leaving  the  school. 

We  have  no  one  institution  to  which  we  can  point  as  a  model  for  others  to  follow. 
What  would  be  best  in  one  State  would  hardly  fit  any  other.  But  we  noAv  have 
ample  examples  of  successful  features  of  various  colleges  from  which  any  institution 
not  in  satisfactory  condition  can  select  patterns  with  which  to  add  to  or  reconstruct 
an  almost  model  institution  in  each  State;  and  further  experiments  that  must  result 
when  we  supplement  the  four  years'  course  will  add  more  successful  features  from 
which  each  institution  may  select.  True  we  have  not  had  enough  men  who  have  had 
successful  experience  in  the  various  technical  lines  to  man  so  many  model  institu- 
tions with  model  teachers,  but  these  men  are  rapidly  being  made.  The  raw  material 
comes  generally  in  full  stature  from  the  farm,  and  are  being  molded  by  special 
courses  and  secondary  courses,  dressed  by  collegiate  and  graduate  couises,  and 
kiln-burned  to  a  llnisli  in  the  useful  function  of  assistant  college  and  station  workers. 
Some  of  thom  stop  underdone;  others  come  out  overcooked,  cracked,  or  warped,  but 
there  will  be  sufficient  of  the  true-rounded  cylindrical-shaped  who  will  fit  together, 
and  through  which  the  clear,  filtered  stream  of  agricultural  thought  will  run  from 
the  soil  to  the  spring  where  the  farmer  can  drink  from  the  crystal  lountain  of  knowl- 
edge. 

A  review  of  the  present  development  and  differentiation  is  in  order.  Colleges  like 
that  in  Wisconsin  have  grown  from  the  one-professor  idea  to  a  position  where  a  dozen 
or  more  men  Avork  in  as  many  lines  which  apply  to  j>ractical  agriculture.  These 
men  leave  to  other  college  or  university  departments  the  general  fields  of  science. 
Even  the  lines  of  agricultural  chemistry  and  agricultural  physics  are  there  being 
more  or  less  divided  to  separate  men,  and  two  or  more  men  represent  as  many  parts 
of  dairy  manufacturing,  and  as  many  more  dairy  stock.  Close  division  of  labor  all 
along  the  line  is  absolutely  necessary.  These  close  specialists  are  bound  to  make 
their  work  go.  They  will  evolve  text-books,  methods  of  practicums,  and  other  indis- 
pensable machinery  of  farmers'  educational  work. 

The  several  purposes  now  being  looked  at  in  one  or  all  the  many  colleges  may  be 
classed  under  the  following  heads: 

(1)  The  general  education  of  men,  because  they  are  men. 

(2)  The  advancement  of  sciences  which  underlie  industrial  education.  The  Gov- 
ernmeut  assisted  the  States  to  make  provision  for  these  general  classes  of  work 
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elsewhere.  AgiicnUural  college  lunils  are  nowhere  sufficient  to  carr\"  even  agri- 
cultural work  and  that  in  mechanics,  which  rightfully  belong  to  these  institutions. 
If  we  can  get  talent  to  profitably  use  the  funds  to  help  people,  part  of  whom  will 
return  to  their  industries,  there  is  where  most  of  the  money  belongs.  Much,  how- 
ever, has  been  done  along  these  Avider  lines  of  education. 

(3)  Technical  science,  the  object  of  which  is  to  amass  facts  and  develop  appliances 
and  men  who  shall  work  along  industrial  lines,  I  place  in  this  class. 

(4)  In  the  fourth  class  I  place  special  schools,  as  of  daii-ying,  practical  mechanics, 
veterinary,  domestic  economy,  etc. 

(5)  In  the  fifth  class  I  place  the  schools  of  agriculture  and  short  courses,  which  are 
adapted  to  the  wants  of  the  young  men  and  young  women  who  want  an  education  of 
the  high  school,  academy,  or  business  college  grade  before  settling  down  on  the 
larm.  These  last-named  schools  fit  most  of  our  business  men  for  life,  as  do  the 
schools  of  medicine  prepare  doctors;  and  schools  for  farming,  not  necessarily  schools 
for  professors,  will  likewise  lit  our  farmers  to  keep  up  with  the  agricultural  proces- 
sion of  their  generation,  and  it  is  uearing  the  two-minute  gait. 

(6)  In  the  sixth  class  I  place  farmers'  institute  and  allied  work  as  a  most  valuable 
part  of  the  college.  Here  facts  can  be  given  the  farmer  interested  in  the  broader, 
more  complete  work  of  the  school  courses. 

(7)  Possibly  some  organized  attempt  would  attach  rural  district  schools  in  some 
way  to  schools  of  agriculture.  This  niight  allow  of  some  agricultural  lessons  to  be 
taught  in  country  schools,  and  some  stimulus  to  make  the  country  school  prominent 
as  a  stepping  stone  or  leading  string  into  these  agricultural  schools  of  a  secondary 
grade. 

If  we  fill  up  our  schools  of  a  secondary  class  and  there  present  a  course  of  study 
of  which  the  returning  farm  boy  will  speak  in  the  highest  terms  to  his  neighbor 
youths,  we  w^ill  find  plenty  of  students  interested  in  getting  on  a  better  basis  before 
settling  down  at  farming.  You  might  even  get  so  many  of  these  short-course  gradu- 
ate students  that  those  who  would  continue  in  the  college  course,  plus  those  Avho 
snow  enter  from  high  schools,  would  far  outnumber  your  present  number  of  college 
students  and  graduate  students.  You  thus  increase  the  popularity  of  the  college 
course  and  besides  do  the  work  that  farmers  would  now  at  once  demand  you 
must  do  if  they  thought  you  could  do  it.  That  boys  can  be  taught  much  of  how  to 
live  in  a  two-year  course,  as  well  as  much  technical  knowledge,  I  have  seen  as  clearly 
demonstrated  in  the  case  of  students  in  Minnesota  as  I  have  learned  that  many  col- 
leges lead  from  the  farm. 

INTRODUCING  NEW  FEATURES. 

So  far  as  the  immediate  school  education  of  the  to-be  farmers  was  concerned,  our 
colleges  of  necessity  began  at  the  wrong  end.  They  did  not  well  know  what  was 
wanted.  The  farmers  generally  agreed  that  schools  as  thorough  as  any  needed  by 
professional  men  must  be  supplied  to  farmers'  sons,  who  of  all  men  need  and  are 
worthy  of  a  knowledge  of  many  things.  The  school  men  who  had  charge  of  affairs 
naturally  were  ambitious  to  have  high  collegiate  courses  of  study.  In  getting 
ready  teachers  and  experimenters  and  in  developing  the  science  and  education,  they 
have  done  wonders.  Sev^eral  have  made  an  especial  efi'ort  to  get  as  many  men  in 
other  stations  as  possible,  not  always  regarding  quality  as  much  as  should  have 
been  done.  It  strikes  me  forcibly  that  we  now  have  reached  the  j)oint  where  a 
strong  push  can  be  made  to  turn  part  of  these  developed  forces  into  channels  which 
will  bring  hundreds  of  thousands  of  the  future  farmers  into  the  popular  systems  of 
instruction  in  schools  of  agriculture. 

The  force  of  inertia,  where  conditions  exist  which  seem  stable,  is  the  greatest 
obstacle.  Votes  and  personal  work  of  farmers  have  been  tried  successfully  in  some 
States.  Should  Prof.  Henry,  here,  get  into  position  to  show  and  tell  through  the 
papers  that  he  has  1,000  students  in  his  short  courses  and  that  he  had  been  asked  by 
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the  State  to  put  np  more  buildings  to  accommodate  more  sons  of  the  constituents  of 
the  State  legislators,  the  farmers  in  other  States  would  find  it  out  and  would  see 
that  similar  plans  were  followed  in  their  own  institutions.  The  more  natural  way- 
will  he  for  the  people  in  authority  to  master  the  new  ways  of  doing  things  in  the 
various  institutions  and  adopt  as  rapidly  as  things  adapted  to  their  several  States 
prove  themselves  of  merit,  or  even  really  promising.  Every  college  ought  to  be  try- 
ing one  or  more  of  these  experiments,  and  we  would  soon  solve  the  great  problem  of 
how  to  have  farmers  who  are  educated  in  their  business. 

The  things  needed  to  make  these  ventures  successful  are  faith,  plans,  courage, 
money,  equipment,  and  men.  Most  of  our  colleges  need  double  or  treble  their  present 
income  to  make  their  work  successful.  Beet-sugar  factories  are  not  successful  on  a 
small  scale.  They  must  have  a  capital  of  $200,000,  so  that  all  parts  can  be  built  up 
in  the  most  approA-^ed  and  best  way.  A  few  professors  with  a  small  equipment  can 
not  satisfy  students,  unless  quality  makes  up  for  quantity.  I  once  had  a  pet  idea 
that  a  number  of  agricultural  schools  in  each  State  would  bo  far  better  than  one 
college,  but  experience  teaches  that  a  large  equipment  is  necessary. 

Wisconsin  and  Minnesota  stand  very  low  in  the  record  of  the  number  of  station 
workers  and  teachers  they  have  turned  out.  But  if  you  want  to  see  the  kind  of  men 
farmers  want  our  colleges  to  turn  out,  go  to  Mower  or  Eenville  counties,  in  Minnesota, 
and  tind  some  of  the  graduates  of  the  school  of  agriculture.  If  you  want  to  see  the 
kind  of  butter  and  cheese  makers  the  farmers  want  i^roduced.  to  manufacture  their 
dairy  goods,  go  into  many  factories  in  Wisconsin  and  find  men  who  have  been  at 
Madison.  Yon  will  be  able  to  find  in  the  homes  of  this  same  class  of  farmers  model 
wives,  educated  in  the  domestic-economy  schools  of  agricultural  colleges.  What 
other  class  of  institutions  can  or  will  take  up  the  development  of  farm  women's 
technical  education,  as  well  as  domestic  science  for  all  classes  of  women?  Science 
has  been  more  tardy  in  helping  agriculture  than  any  other  great  industry,  and  even 
yet  more  tardy  in  helping  woman  in  her  work. 

Minnesota's  educational  syste'm. 

As  there  is  no  representative  here  of  the  School  of  Agriculture  in  Minnesota,  I  have 
been  requested  to  make  a  statement  of  its  plan.  The  agricultural  college  is  a  part 
of  the  university.  While  the  university  was  struggling  along  during  the  earl  ier  part 
of  its  history,  there  was  little  demand  for  the  college  course  in  agriculture.  The 
wheoHiorses  at  the  head  in  its  management  lost  faith  in  the  possibilities  of  agricul- 
tural education,  and  as  every  dollar  told  in  other  lines  there  was  for  a  time  a  tend- 
ency to  let  the  work  sleep  and  not  even  have  the  one  professor  of  agriculture. 
Pressure  from  without  and  a  constant  demand  for  separation  caused  the  authorities 
to  hunt  for  something  practical  to  do.  Prof.  Porter  was  called  to  the.  institution 
and  started  a  summer  school  of  practice,  but  wanted  something  better.  State  Supt. 
Kerle,  ex  officio  a  member  of  the  board  of  regents,  was  sent  on  a  tour  of  inspection  to 
the  most  successful  colleges  and  university  departments.  Some  things  were  learned 
at  Guelpli,  Canada,  as  well  as  at  other  schools. 

The  farm  in  the  citj^  by  the  university  had  become  very  valuable  real  estate  and 
was  sold.  Abetter  farm  3  miles  out  and  some  good  buildings  were  the  returns  from 
the  sale  of  the  first  farm.  On  this  farm  the  station  corps  was  located,  and  a  school 
of  agriculture  was  started  the  same  year,  providing  for  a  course  of  two  winters  of 
six  months  each.  This  was  afterwards  extended  to  three  Avinters  of  six  months 
each.  The  farm  boy  can  do  but  little  in  Minnesota  during  the  long,  cold  winter, 
and  he  can  go  there  as  cheaply  as  he  can  attend  the  local  high  school  or  go  in 
society  at  home.  Forty-five  students  were  enrolled  the  first  year.  The  next  year 
we  had  75  students,  as  I  reuieniber,  and  agriculture,  horticulture,  veterinary,  dairy- 
ing, live  stock,  and  carpentry  formed  a  large  part  of  the  iustruction.  The  school, 
now  in  its  fifth  winter,  will  register  considerably  over  100,  and  would  have  been 
much  larger  if  the  employment  of  a  greater  number  of  teachers  had  made  the  instruc- 
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tion  better  along  technical  lines,  more  pr.icticnnis  provided,  and  other  improvements 
earlier  made.  This  school  has  now  settled  down  to  the  i)lan  of  al)ont  one-half  the 
students'  time  being  occnpied  with  common  and  high  school  studies  and  the  other 
half  the  lines  named  above.  Where  a  student  is  well  up  in  general  studies,  he 
devotes  his  whole  time  to  technical  subjects  and  sooner  completed  the  course. 
Great  credit  is  due  the  i)rincipal,  Mr.  Pendergast,  and  his  assistants,  professional 
high-school  teachers,  who  have  taught  the  general  studies  and,  living  with  tlie  stu- 
dents in  the  dormitory,  fostered  the  school  and  farm  spirit,  the  si)irit  to  make  the 
school  prepare  for  the  farm  life  and  work. 

These  young  men  are  enthusiasts  over  the  school.  Most  of  them  do  not  expect  to 
go  to  the  university,  and,  though  bright,  are  l)oys  most  of  whom  would  not  be  led 
through  the  usual  high-school  channels  to  get  into  the  university  or  other  college 
courses.  They  are  mainly  boys  who  have  fully  decided  to  make  farming  their  busi- 
ness. Haifa  dozen  of  the  fifty  or  sixty  students  who  have  finished  this  course  have 
entered  the  college  course,  to  which  they  are  barely  jirepared  to  enter  upon  gradua- 
tion from  the  school.  Probably  all  but  one  of  tliis  number  will  hold  to  agriculture. 
All  the  other  graduates,  with  possibly  a  few  exceptions,  have  gone  back  to  the  farm 
or  into  an  allied  branch  of  farm  business,  as  creamery  management,  nursery  manage- 
ment, etc.  The  greater  number  of  students  who  entered  the  school  and  took  one 
winter's  work,  more  or  less,  selecting  out  a  lecture  course,  with  possibly  one  or  more 
other  studies,  have  practically  all  returned  to  the  farm.  Of  the  agricultural  college 
students,  one  is  a  junior,  two  are  sophomores,  and  three  are  freshmen.  They  enter 
the  freshmen  university  classes  with  somewhat  less  training  than  do  the  high-school 
gi'aduates  from  Minnesota's  excellent  high  schools,  but  with  a  prestige  of  practical 
acquirement  and  industrial  importance  that  makes  of  them  peers  of  their  literary 
and  scientific  fellow  students.  These  young  men  tell  me  that  they  are  consistently 
and  respectfully  treated  by  all  students.  These  men  are  all  taking  the  agricultural, 
though  others  now  in  the  school  are  expecting  to  enter  the  excellent  mechanical  col- 
lege of  which  my  friend  here,  Prof.  Hall,  is  dean.  They  can  enter  any  university  four 
years'  course  from  the  school  of  agriculture. 

The  entire  instruction  of  the  students  in  the  school  is  provided  at  the  experiment 
farm,  part  by  general  teachers  employed  for  that  purpose  alone  and  the  technical 
part  by  the  experiment  station  workers.  The  students  in  the  four  years'  college 
oourse  have  all  their  general  science,  literature,  etc.,  in  the  city  in  the  regular  uni- 
versity classes.  Four  terms,  when  they  can  best  leave  the  regular  classes,  they 
move  out  to  the  experiment  farm  and  spend  their  whole  time  receiving  technical  in- 
struction from  the  experiment  station  workers.  These  college  students,  having  gone 
through  the  school,  have  a  great  interest  and  pride  in  doing  it  every  possible  service 
and  help  to  keep  up  the  farm  spirit.  The  policy  of  the  teachers  on  the  farm  has  not 
been  to  make  any  special  efiort  to  induce  graduates  of  the  school  to  take  the  college 
course.  Occasionally  a  young  man  who  seemed  especially  fitted  to  professional 
work  was  advised  to  take  the  advanced  course  with  that  in  view. 

ADVANTAGES  SECURED. 

Several  things  have  been  accomplished  in  Minnesota.  First  and  best,  expert 
farmers,  horticulturists  and  dairy  workers  are  put  out  as  leaven  in  the  State.  Second, 
the  fanners  are  interested,  aroused  and  desirous,  and  more  hopeful  for  more  farm 
school  education.  Third,  the  institution  has  gotten  into  good  repute,  entirely  revo- 
lutionizing public  sentiment,  and  surely  can  secure  money  more  freely.  All  this  was 
helped  by  Supt.  Gregg's  farmers'  institute.  Fourth,  the  whole  institution  is  alive 
to  making  agricultural  education  successful.  The  school  of  agriculture  has  brought 
the  course  in  agriculture  right  down  where  the  farmer  boys  can  enter  even  from  fron- 
tier counties,  where  school  facilities  have  been  meager.  It  has  enabled  the  col- 
lege to  raise  the  collegiate  standard  for  entrance,  thus  bridging  over  the  gap  between 
country  schools  to  even  a  higher  point  than  can  be  reached  in  the  colleges  in  the 
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older  States,  where  students  come  better  prepared  thau  in  the  West  and  South.  It 
thus  makes  it  possible  to  raise  the  standard  of  that  important  course  hich  makes 
teachers  and  experimenters. 

Several  classes  of  students  are  here  provided  for.  The  man  who  wants  a  winter 
lecture  course  can  select  from  the  school  of  agriculture.  Students  who  need  to  unite 
general  school  work  and  technical  instruction  can  take  part  or  all  of  the  school 
course  and  even  continue  and  take  part  or  all  of  the  college  course. 

Those  who  want  to  take  up  professional  work  take  the  school  course  and  then 
the  college  course,  thus  putting  in  six  years,  not  being  able  to  get  through  witli- 
out  being  well  prepared,  so  far  as  school  work  can  prepare  a  man  to  teach  or  experi- 
ment. 

The  Bulletin,  Prksent  and  Prospective. 

"By  C.  L.  Ingeesoll,  of  Nebraska. 

In  opening  a  discussion  of  this  subject  it  is  done  with  hesitation,  as  I  fear  I  am 
treading  on  ground  that  is  dangerous;  that  some  sensitive  worker  upon  some  of  ouv 
stations  will  imagine  that  some  well-directed  remark  was  intended  for  him  or  for  his 
station.  However,  the  present  bulletin  of  the  average  station  may,  to  our  notion, 
be  much  improved  for  the  average  farmer  reader.  We  must  remember  first  of  all 
that  of  each  issue  quite  a  large  number  will  very  likely  read  a  bulletin  for  the  first 
time;  therefore,  as  the  first  proposition,  I  would  have — 

(1)  Simplicity:  Let  the  whole  description  be  clothed  in  simple  language,  and, 
when  necessary  to  use  a  technical  term,  then  in  parenthesis  give  a  very  plain  expla- 
nation for  the  benefit  of  all.  Some  bulletin-writers  seem  to  have  forgotten  after  two 
or  three  are  prepared  that  they  are  progressing  rapidly  by  their  constant  association 
with  and  study  of  experimental  work,  and  that  their  constituents  do  not  from  the 
very  necessities  of  the  case  go  nearly  so  fast  in  the  matter  of  improvement  and  edu- 
cation.   This  caution  will  apply  to  nearly  every  person  who  prepares  bulletins. 

(2)  Completeness :  Each  bulletin  should,  in  our  opinion,  be  complete.  Do  not  refer 
in  a  bulletin  to  three  or  four  previous  ones  in  a  set.  These  bulletins  may  fall  into 
the  hands  of  those  who  only  have  the  one  before  them  or  they  may  not  have  pre- 
served the  previous  numbers.  If  necessary  to  completeness  then,  explain  in  as  few 
words  as  possible  the  point  alluded  to,  so  that  the  reader  may  not  turn  aAvay  disap- 
pointed, having  lacked  in  finding  that  which  possibly  gives  a  clew  to  the  correct 
interpretation  of  all  the  rest. 

(3)  Graphic  illustration:  Whenever  possible  it  is  of  great  advantage  to  show  rel- 
ative values,  yields,  etc.,  in  graphic  form,  so  that  at  a  glance  one  may  see  the  gen- 
eral results,  without  searching  through  long  tables  of  figures  The  same  matter 
may  he  presented  in  other  forms  in  the  conclusion.  The  value  of  this  arrangement 
can  not  be  overestimated.  Then,  too,  illustrations  in  the  way  of  photo-engravings 
of  matters  of  interest  add  very  much  to  +he  accuracy  of  the  information  conveyed, 
as  well  as  being  of  more  than  a  passing  interest  to  the  reader. 

(4)  The  conclusion :  By  all  means  have  a  well-digested  conclusion,  with  the  im- 
portant points  and  figures  well  grouped,  so  as  to  make  them  easily  remembered. 
The  busy  man  has  no  time  to  look  into  the  detail,  but  he  will  look  over  the  conclu- 
sions you  have  reached  and  agree  or  difier  with  you  in  thought  quickly.  It  is  his 
way  of  doing  business.  The  farmer,  who,  weary  with  his  dny'si  labor,  sits  down  for 
a  half  hour  in  the  evening,  is  in  no  mood  to  take  up  anything  that  needs  much 
application;  he  soon  tires  of  it,  nods,  and  sleeps.  But  the  brisk  and  brief  conclu- 
sions of  an  experiment  in  which  he  has  an  interest  he  will  read,  and  this  may  arouse 
a  degree  of  interest  sufficient  to  induce  him  to  lay  away  the  bulletin  for  more  care- 
ful study  and  possibly  for  preservation.  He  may  even  caution  the  family  not  to 
touch  that  bulletin  when  they  look  for  material  with  which  to  start  the  fire.  All 
of  these  things  have  a  bearing.  Let  us  then  spend  time  to  make  a  careful  and  inter- 
esting digest  of  points  grouped  under  the  heading  "  Conclusion." 
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PROSriXTIVE. 

Will  the  persons  receiving  bulletins  become  educated  so  that  the  standard  maybe 
raised  soon?  We  believe  not.  If  we  look  in  advance  a  period  of  ten  years  we  do 
not  believe  that  the  average  reader  of  bulletins  will  become  educated  so  that  the 
writer  may  use  technical  terms  in  chemistry,  botany,  horticulture,  physics,  and  geol- 
ogv  ad  libitum,  but  we  must  constantly  be  on  our  guard,  remembering  for  whom  we 
wi  ite,  for  whom  we  labor. 

The  temptation  of  the  scientist  is  to  do  something  which  will  give  him  a  name 
and  a  jdace  in  science,  a  reputation.  It  is  a  laudable  ambiticm  and  we  admire  it; 
but  at  the  same  time  it  does  not  hinder  our  putting  things  in  jjlaiu  terms  for  the 
masses.  Reserve  our  technical  papers  and  researches  for  our  associations  for  ad- 
vancement of  science,  for  the  scieutitic  magazines,  and  for  our  brother  scientists 
generally.  There  are  a  few,  however,  who  take  the  other  side  of  the  argument,  and 
say  that,  if  we  make  our  bulletins  simple  and  plain,  ourselves  and  our  work  will 
be  judged  accordingly,  but,  if  we  put  out  learned  bulletins,  the  people,  not  under- 
standing the  full  purport,  will  rise  uj)  and  say  en  masse:  "What  a  smart  man  and 
what  a  learned  production!''  Persons  maybe  found  fulfilling  all  the  conditions 
named  and  still  others.    These  illustrations  will  suffice. 

Of  minor  points  we  suggest  a  few,  by  way  of  emjihasis  only.  The  outside  of  the 
bulletin  should  have  printed  upon  it  the  title,  date,  station,  and  all  other  data  nec- 
essary for  one  to  note  at  a  glance  all  the  facts  connected  with  the  issue. 

For  ourselves  we  would  prefer  to  see  the  writer  of  the  bulletin  named  upon  the 
outside  and  not  the  director,  president  of  the  college,  or  other  oflflcer  in  charge. 
The  station  staff  can  be  published  on  the  last  leaf  or  inside  the  coygt.  Then,  too, 
the  matter  of  numbering  should  be  uniform.  It  has  become  beautifully  diversified 
at  present.  It  seems  to  us  that  if  any  one  thnig  should  come  under  the  purveyance 
of  the  Dex)artment  of  Agriculture  it  should  be  the  numbering  and  arranging  of 
these  in  some  uniform  manner  for  future  finding  and  reference,  and  the  year  1893 
Avould  be  an  excellent  time  in  which  to  begin  the  work.  The  form  has  not  been  Tini- 
form  in  size  and  shape,  and  the  volumes,  when  bound,  will  present  a  heterogeneous 
collection.  But  these  matters  have  been  urged  upon  us  from  time  to  time,  so  that  one 
need  not  go  astray.  The  difficulty  arose  in  the  first  place  from  each  station  starting- 
out  in  its  own  way,  and  then  each  desired  the  others  to  come  to  its  way  of  doing  things. 

The  quality  of  paper  in  many  instances  is  poor,  and  this  detracts  much  from  the 
value  to  the  recipient.  If  it  is  on  good  paper,  put  up  in  good  form,  and  is  neat  and  at- 
tractive, it  is  liable  to  be  preserved.  If  it  is  sent  out  on  cheap  paper,  is  poorly  printed, 
and  otherwise  like  a  very  cheap  newspaper,  it  will  be  treated  as  all  cheap  circulars 
are  treated;  it  will  go  to  the  waste-paper  basket  with  scarcely  a  passing  notice. 

In  conclusion,  let  us  study  carefully  the  problem  of  how  to  present  the  work  of 
the  stations  in  order  to  do  the  most  good.  The  workers  are  as  a  rule  conscientious, 
energetic,  and  are  doing  a  large  amount  of  work  in  the  aggregate,  in  which  65,000,C00 
of  people  are  interested.  Xearly  one-half  are  directly  interested  as  agriculturists, 
stockmen,  horticulturists,  and  gardeners.  The  others  are  indirectly  interested  in 
seeing  the  first  half  prosperous  and  happy. 

Eemembering  this  fact,  then,  gentlemen  of  this  Association,  let  us  strive  earnestly 
to  improve  upon  the  work  of  the  past;  let  1893  be  a  year  of  marked  progress  in  the 
bulletins  of  our  agricultural  experiment  stations. 

What  Shall  the  Professor  of  Agriculture  Teach  f 

By  P.  M.  Harwood,  of  Michigan. 

The  position  of  the  professor  of  agriculture  is  unique  and  is  an  extremely  difTicult 
one  to  fill.  Not  only  is  he  called  upon  to  perform  the  threefold  duties  of  professor 
of  agriculture,  superintendent  of  the  college  farm,  and  agriculturist  of  the  station, 
but  the  ground  he  has  to  cover  in  teaching  is  so  large  and  of  such  diversified  nature 
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til  at  it  can  be  treated  only  stiperfi  eiallj  at  best  and  is  more  properly  the  work  of 
saveral  men,  each  an  expert  in  his  own  department.  Then,  too,  he  has  to  deal  with 
a  class  of  young  men  who,  as  a  rule,  come  to  the  college  but  poorly  prepared  to  take 
np  the  work  and  carry  it  on  successfully.  Indeed,  it  is  extremely  unfortunate  that 
agricultural  colleges  are  obliged  to  teach  so  much  that  is  merelj-  fundamental  in  its 
nature,  much  that  might  be  far  more  economically  obtained  at  home  in  the  common 
and  high  schools;  but,  taking  agricultural  colleges  as  they  are,  some  located  in 
dairying  sections,  some  -in  grain,  and  others  in  cotton  growing  States,  some  well- 
endowed  and  equipped,  large,  strong,  independent  institutions,  others  parts  of  uni- 
versities, where  they  are  more  or  lesB  overshadowed  and  restricted  in  their  influence, 
it  is  hard,  nay,  Avell-nigli  impossible,  to  say  what  the  professor  of  agriculture  shall 
teach  and  haA  e  it  apply  to  all  cases.  Representing,  as  1  do,  one  of  the  oldest,  largest, 
and  best  equipped  of  the  agricultural  colleges  of  the  country,  it  is,  perhaps,  but 
natural  that  I  should  look  at  this  question  somewhat  in  the  light  of  future  jjossi- 
bilities,  and,  at  all  events,  in  the  light  of  an  all-around  agricultural  college. 

What  shall  the  professor  of  agriculture  teach?  My  answer,  in  one  word,  is  agri- 
culture; in  two  words,  practical  agriculture,  and  never,  under  any  circumstances, 
anything  else.  Specialties  like  dairying,  cotton-growing,  grain-raising,  and  the  like 
will  each  take  precedence  naturally  in  the  localities  where  they  belong.  But  in  a 
college  like  the  one  in  Michigan  no  one  line  will  at  present  take  a  long  lead  over 
another,  but  the  whole  ground  has  to  be  covered,  so  far  as  the  agriculture  of  that 
region  is  concerned.  Already  the  duties  of  the  head  of  the  department  are  those 
mainly  of  an  executive  officer,  whose  duty  is  to  superintend  and  direct  instruction 
''ather  than  to  teach;  also  to  superintend  the  farm  management  and  the  agri- 
cultural experiments  at  the  station.  In  the  matter  of  teaching,  we  tirst  separate 
the  great  subject  of  agriculture  into  its  two  natural  divisions — vegetable  economy 
and  animal  industry. — and  each  of  these  subjects  is  taught  by  an  assistant,  who  is  a 
specialist.  As  the  department  grows,  as  it  is  certainly  destined  to  do,  subdivisions 
of  the  above  will  have  to  take  place  and  other  assistants  will  have  to  be  employed, 
and  thus  the  work  done  in  the  department  will  develop  and  improve  in  value  as 
time  goes  on  and  more  money  becomes  available  for  the  work.  The  ideal  instruction 
towards  which  we  are  all  working,  I  believe,  will  be  given  only  when  there  has  ))een 
a  perfect  division  of  labor  and  each  and  every  branch  of  agriculture  is  taught  by 
experts. 

I  have  said  that  the  professor  of  agriculture  should  teach  practical  agriculture. 
I  want  to  emiihasize  that.  This  is  a  practical  age.  Education  is  for  the  develop- 
ment of  the  mind.  Agricultural  education  is  for  the  development  of  the  mindaloug 
agricultural  lines.  Our  object  is,  or  should  be,  to  turn  out  practical  farmeis,  not 
in  any  narrow  sense^  but  men  with  all  the  advantages  of  trained  minds  and  traiiied 
hands,  to  fill  honoiable  places  in  life  and  withal  to  be  prepared  to  compete  success- 
fully and  creditably  with  others  engaged  in  the  same  calling. 

The  college  graduate  ought,  with  these  aclvautages,  to  get  more  out  of  life  and 
above  all  out  of  his  business  than  he  otherwise  would.  If  we  fail  to  turn  out  such 
men,  we  fail  in  the  prime-object  for  which  our  agricultural  colleges  were  established 
and  for  the  maintenance  of  which  many  thousands  of  dollars  are  being  spent  annnally. 
Science  is  all  very  well,  but  unless  scientific  truths  can  be  taught  and  the  practical 
application  made  clear  so  far  as  turning  out  practical  agriculturists  is  concerned 
tliey  would  better  not  be  taught  at  all.  No  professor  of  agriculture  is  a  success 
imtil  he  makes  these  applications  clear  to  his  students.  We  expect  also  in  our 
agricultural  colleges  that  the  professors  of  botany,  chemistry,  entomology,  ])liy8ic8, 
veterinary  science,  etc.,  will  teach  their  l)ranches  with  an  inclination  toward  agri- 
culture rather  than  toward  developing  scientists. 

The  agricultural  department  must  be  the  leading  department  in  the  college,  other- 
wise it  will  suti'er  by  comparison.  'J'he  sooner  this  idea  is  a]>i)re('iated  and  this 
policy  adopted  by  those  in  authority  everywhere,  the  better  it  will  be  for  our  agri- 
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cultural  colleges  and  the  clearer  will  the  professor  of  agriculture  see  his  way  to  suc- 
cess. 

Oue  of  the  tirst  things  to  <lo  in  hnihling  a  house  is  to  clear  away  the  ruhl)ish.  As 
the  average  student  conies  to  us  from  the  farm  there  is  liahle  to  he  some  ruhhish  in 
his  mind  that  needs  removing.  I'ossibly  he  hokls  too  roseate  a  view  of  farm  life,  a 
sort  of  "  hed  of  roses*'  theory,  such  as  jiublic  si^eakers  sometimes  deal  out  to  fanners, 
or,  what  is  more  likely  in  these  times,  the  possihilities  and  real  advantages  of  farm 
life  is  not  fully  ai)i)reciated.  The  "Calamity  howler"  has  got  in  his  work;  may  he 
it  has  heen  dinned  into  the  hoy's  ears  from  the  cradle  up.  These  extreme  ideas  should 
he  cleared  away  and  in  their  place  the  agricultural  situation  should  he  presented  as 
it  is;  its  advantages,  its  opportunities,  its  dithcnlties  candidly  Aveighed.  Then  go 
ahead  on  that  hasis  and  huild  enthusiasm  and  love  for  the  work  hy  teaching  the 
hoys  how  to  apply  intelligence  to  lahor,  and  see  that  they  do  it. 

It  always  seemed  to  me  that  the  logical  place  to  hegiu  in  the  teaching  of  agricul- 
ture was  with  the  soil  itself  and  from  that  point  huild  up.  Practically,  however,  we 
are  unahle  to  do  this,  in  Michigan  at  least,  for  the  reason  mainly  that  our  students 
are  not  suthciently  well  grounded  in  scientific  knowledge  to  take  up  this  work  to 
hest  advantage  in  their  freshman  year.  Therefore  we  give,  as  our  tirst  instruction 
in  agriculture,  hreeds  of  live  stock.  AVe  study  their  history  and  characteristics.  We 
illustrate  so  far  as  possible  with  living  specimens  and  it  is  the  policy  and  practice 
of  our  college  to  keep  a  large  variety  of  specimens  on  hand.  Where  this  is  not 
possible  a  visit  to  neighboring  herds  would  suffice.  We  have  a  complete  set  of  herd 
books  of  all  the  pure-bred  horses,  cattle,  sheep,  and  swine,  and  each  student  is  re- 
quired to  trace  the  pedigree  of  one  or  more  animals  in  each  and  to  write  an  essay 
upon  some  one  breed.  Passing  to  the  sophomore  year  we  give  instruction  in  soils, 
fertilizers,  drainage,  crops,  how  to  cultivate  them,  advantages  of  leguminous  plants 
in  developing  nitrogen  in  the  soil,  etc.  We  familiarize  them  with  and  instruct  them 
in  the  various  implements  of  the  farm.  In  the  junior  year  we  give  instruction  in  the 
breeding  and  feeding  of  live  stock  and  the  relation  of  the  stock  to  the  crops  of  the 
farm.  This  is  necessarily  quite  scientitic  and  yet  our  attempt  is  also  to  make  it 
thoroughly  practical.  In  the  senior  year  specialties  in  farming  are  taught.  All  in 
struction  is  given  by  lectures,  copies  of  which,  containing  reference  notes,  are  dis- 
tributed among  the  members  of  the  class,  thus  avoiding  the  necessity  of  their  taking 
notes. 

Everything  is  illustrated  so  far  as  possible  by  seeing  the  actual  thing  itself  and 
often  by  using  it,  or,  if  it  is  a  piece  of  work_,  by  doing  it.  Thus  we  teach  the  student 
some  knowledge,  and  what  is  of  equal  importance,  "  how  to  know."  One  thing  is  left 
and  that  is,  "  how  to  do." 

This  brings  us  to  the  matter  of  student  labor,  one  of  the  most  difficult  x^roblems 
with  which  the  professor  of  agriculture  has  had  to  contend.  How  can  it  bo  utilized 
to  advantage?  There  are  innumerable  obstacles  in  the  way.  Well,  the  first  thiug 
to  do  is  to  cut  entirely  loose  from  the  old  idea  that  there  is  dignity  in  labor  because 
it  is  labor  or  that  labor  is  of  any  use  whatever,  except  as  a  means  to  an  end.  It  is 
valuable  for  what  it  brings.  Most  good  things  that  come  to  us  come  through  hard 
work.  Indeed,  this  is  true  of  all  that  we  prize  most  highly.  Labor  for  an  object, 
good  hard  work,  doing  one's  level  best,  is  edifying;  it  strengthens  character;  it 
builds  up  manhood.  Work  for  the  sake  of  work  soon  becomes  drudgery,  is  discour- 
aging, and  tears  down  rather  than  builds  uj).  This  is  just  as  true  of  a  student  as  of 
any  one  else.  Possibly  we  have  forgotten  this.  Take  the  student,  then,  on  the 
assumption  that  he  is  somebody,  that  he  is  more  than  an  average  being,  which  he  is, 
and  treat  him  accordingly'.  If  he  is  given  a  hoe  and  told  to  go  out  with  Patrick  to 
dig  potatoes  or  stumps,  placed  on  a  level  with  unskilled  labor,  at  half  pay  at  that,  is 
it  any  wonder  that  the  boy  does  not  like  it?  Is  it  any  wonder  that  he  kicks?  Ho 
would  not  be  much  of  a  fellow  if  he  did  not  kick.  Students  under  the  old  system 
are  troublesome  and  mischievous  simply  because  they  hate  the  system.    A  better 


142 


policy,  and  ono  tliaf  I  ain  liajjpy  to  say  is  now  in  snccessful  operation  at  the  ]Michioan 
college,  is  to  take  the  student  to  one  side  and  say  to  him:  ^'^  We  have  a  certain  piece 
of  work  to  do  and  we  want  yon  to  do  it.  It  will  reqnire  both  mental  and  manual 
labor.  AVe  can  lay  the  plans  and  set  Patrick  to  carrying  them  out,  but  we  are  mor- 
ally certain  that  he  will  spoil  something  when  our  backs  are  turned.  Now,  you  are 
a  student,  interested  in  this  work,  possessed  of  both  intelligence  and  ability,  andAvc 
want  you  to  lay  out  the  plans  under  our  counsel  and  do  the  work,  and  we  will  hold 
you  responsible  for  its  success  or  failure.''  Suppose,  by  way  of  illustration,  that  it 
is  an  experiment  with  potatoes  to  determine  the  comparative  value  of  ditferent  depths 
of  planting,  we  say  to  him  further:  '^'This  is  to  be  your  experiment;  you  are  to 
read  up  all  the  bulletins  and  other  literature  that  you  can  find  upon  the  subject,  post 
yourself  thoroughly,  prepare  the  ground,  plant  the  potatoes,  cultivate  them,  destroy 
the  weeds,  aud  keep  off  the  bugs,  and  when  through  dig  and  weigh  all  the  potatoes. 
Make  full  notes  of  your  work  and  the  condition  of  the  crop  from  the  beginning  to  the 
end  of  the  experiment,  and  record  the  results  in  a  book,  which  we  will  furnish  for 
the  purpose.  This  will  be  tiled  in  our  office  and  will  serve  not  only  as  a  memento 
of  your  labors,  but  if  your  work  has  been  well  done  it  will  add  one  more  item  to  the 
constantly  accumulating  fund  of  agricultural  knowledge.*'  What  have  we  got  now, 
a  shirk,  a  drone,  or  a  troublesome  fellow  ?  No.  Pie  is  now  interested,  eager,  enthu- 
siastic, and  instead  of  being  a  source  of  annoyance  to  us  he  has  become  ourhelpcr,  our 
coworker,  our  pride.  Each  man  can  be  furnished  work  according  to  his  ability. 
That  which  is  jiurely  educational  and  of  no  benetit  to  the  department  is  not  paid  for- 
that  which  is  of  benefit  to  the  department  is  paid  for.  But  all  labor  is  thus  educa- 
tional. Now  the  student  has  not  only  learned ''how  to  know,"  but  he  has  learned 
''how  to  do."  He  has  learned  how  to  do  one  piece  of  work  that  required  both 
thought  and  action  and  he  has  learned  to  do  it  well.  This  lesson  is  now^  a  part  of 
himself.  It  will  abide  Avith  him  forever.  The  experiment  station  has  done  double 
duty  this  time.  It  was  one  of  the  reasons  why  the  stations  were  located  at  the  col- 
leges, that  this  might  be  done;  that  the  student  might  learn  (presumably  it  wa 
thought  that  tbis  might  be  accomplished  by  observation)  something  of  experiment- 
tion.  In  the  light  of  experience  we  are  inclined  to  think  that  our  benefactors  builded 
more  wisely  than  they  knew. 

To  summarize :  The  professor  of  agriculture  should  teach,  through  his  department, 
practical  agriculture,  or,  in  othcrwords,  should  lay  special  stress  upon  the  practical 
apx)lication  of  scientific  truths  concerning  agriculture.  He  should  divest  the  stu- 
dent's mind,  through  precept  and  example,  of  all  false  notions  concerning  agiicul- 
ture.  He  must  replace  these  with  correct  ideas,  and  at  the  same  time  lead  iiim  to 
become  interested  and  enthusiastic  in  the  work.  Just  what  he  teaches  will  depend 
considerably  on  where  he  is  located.  How  he  teaches  it  is  of  far  more  consequence. 
His  great  object  should  be  to  turn  out  successful  agriculturists,  who  will  go  back 
upon  the  farms  and  make  success  in  practical  life.  From  those  thus  sent  forth 
will  come  ample  numbers  of  young  men  thoroughly  competent,  Avithafew  additional 
years  of  post-graduate  work,  to  fill  positions  in  our  agricultural  colleges  and  experi- 
ment stations  as  teachers  and  investigators. 

What  a  grand  and  noble  work  this  is,  the  lifting  up  of  the  agricultural  masses 
through  the  medium  of  our  young  men.  It  is  a  worthj- ambition  to  be  a  professor 
of  agriculture.  The  influence  he  exerts  can  not  be  measured.  He  has  many  diffi- 
culties, many  trials,  many  discouragements,  but  all  these  vanish  like  mist  before  the 
sunlight  of  the  great  good  he  can  do  when  his  duty  is  properly  performed. 

Methods  of  Ihkigatiox. 
J\y  L.  G.  Caui'Enter,  of  Colorado. 

Irrigation  may  be  practiced  for  two  quite  distinct  objects :  in  one  the  water  is  valu- 
able as  an  element  necessary  in  plant  growth,  in  the  other  as  a  manure  for  the  sub- 
stances it  holds  in  suspension  or  solution.    In  the  one  case  water  is  needed  in  com- 
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parativ<^ly  small  quantities,  for  the  absolute  needs  of  the  i)laut  are  small;  the  appli- 
cation is  discontinuous  for  short  jieriods  of  time;  other  thiugs  being  e<iual,  the 
shorter,  the  better. 

As  a  manure,  water  as  it  is  found  in  nature  is  very  dilute  and  when  applied  for 
this  purpose  it  needs  to  be  applied  in  large  quantities.  In  eases  it  has  been  known 
to  be  so  much  that  if  the  year's  waterings  were  applied  at  once  the  plant  would  be 
submerged  to  a  depth  of  over  200  feet  by  the  water  absorbed,  or  over  1,400  feet  by 
that  applied.  Irrigation  Avith  large  quantities  is  applied  to  meadows;  it  may  be 
carried  on  in  winter  when  the  water  is  above  the  freezing  point,  and  may  be  con- 
tinued for  days  at  a  time,  when  if  applied  in  small  quantities  injury  would  result 
to  the  character  of  the  herbage. 

The  two  cases  I  have  mentioned  dift'er  in  more  than  the  quantity  of  water 
applied;  there  seems  to  be  a  different  interaction  between  the  sod  and  the  water 
and  its  contents. 

The  limits  of  the  two  types  are  fixed  somewhat  by  climatic  considerations.  When 
plants  need  watering  there  is  usually  a  scarcity  of  that  element,  and  irrigation  with 
large  quantities,  as  bere  meant,  is  not  possible.  Hence,  as  a  general  rule,  dry  and 
hot  countries  use  less  water  than  cold  and  wet  ones.  In  the  former  all  or  most  crops 
need  irrigation;  in  the  latter  only  forage  crops  are  watered. 

In  i)ractice  there  are  insensible  gradations,  with  variations  too  numerous  to 
classify,  leading  from  one  type  to  the  other. 

In  the  United  States  we  have  been  reluctant  to  practice  irrigation  except  when 
compelled  by  necessity;  our  iirig'ation  type  consists  in  the  use  of  small  quantities 
of  water,  though  the  quantities  may  sometimes  be  considerable.  These  exceptions 
are  few  and  isolated. 

This  type  of  irrigation  we  may  divide  into  three  methods,  which  may  be  subdivided 
indefinitely  according  to  the  plan  of  distribution  adopted. 

Before  irrigation  of  either  type  can  be  practiced  water  must  be  brought  to  the 
land,  which  is  done  where  possible  hy  canals.  Pumping  is  too  costly  except  for  low 
lifts  or  for  exceptionally  profitable  crops.  The  irrigation  canal  differs  from  the  navi- 
gation canal  in  that  it  seeks  the  high  levels,  so  as  to  command  as  much  land  as  possi- 
ble. It  may  vary  in  width  from  1  to  100  feet  and  in  length  from  a  few  rods  to  100 
miles  and  over.  It  may  water  a  few  acres  or  hundreds  of  thousands.  The  greater 
canals  cost  hundreds  of  thousands  of  dollars  for  construction,  frequently  requiring 
long  tunnels,  expensive  flumes,  and  large  reservoirs.  The  expense  may  be  borne 
directly  by  those  interested  or  first  by  a  company.  The  first  cost  is  usually  from  $5 
to  $15  per  acre. 

From  these  principal  canals  secondaries  are  again  built,  which  may  be  themselves 
of  considerable  size.  These  are  usually  constructed  by  separate  corporations  com- 
posed of  those  directlj'  interested.  These  may  again  be  divided,  until  finally  the 
water  is  brought  to  the  bounds  of  the  undivided  farm.  It  is  only  then  that  the 
farmer  can  complete  his  own  system  of  ditches.  The  method  he  will  adopt  will  de- 
pend upon  various  circumstances,  the  character  of  the  soil  and  crop,  the  subsoil,  the 
slope,  the  amount  of  water  available,  the  amount  of  capital.  Where  mixed  cultiva- 
tion is  practical  it  is  essential  that  the  method  be  applied  to  different  crops,  so 
that  the  same  arrangement  of  ditches  may  be  used  for  a  series  of  years. 

All  methods  are  designed  to  accomplish  the  same  object,  which  is  to  apply  the 
water  uniformly  to  the  whole  surface  of  the  field,  however  irregular  or  uneven  it 
may  be.  If  more  water  is  applied  in  one  place  than  in  another,  unevennessin  ripen- 
ing or  growth  takes  place;  if  it  stagnates,  then  killing  may  take  place,  or  in  mead- 
ows, aquatic  plants  will  appear.  The  minor  inequalities  are  frequently  leveled,  but 
as  yet  extensive  gradings  are  rarely  attemjited  here,  as  is  common  for  pernument 
meadows  in  Italy  and  France. 

As  before  mentioned,  irrigation  in  the  United  States  is  of  the  type  with  a  limited 
amount  of  water.  We  may  recognize  three  methods:  (1)  By  submersion,  (2)  by 
flooding,  (3)  by  infiltration,  better  known  as  the  row  or  furrow  system. 


144 


These  may  be  again  indefiuitely  subdivided  according  to  the  arraDgements  required 
for  special  classes  of  circumstances. 

(1)  Submersion. — In  this  case  the  farm  is  divided  into  compartments  or  basins  by 
dikes  of  earth,  1  or  2  feet  high.  These  are  filled  with  water,  which  is  allowed  to 
stand  until  enough  has  been  absorbed  by  the  soil.  Its  convenience  is  that  after  once 
the  ground  is  prepared  it  requires  no  skill  in  irrigation.  The  first  cost  is  greater 
than  with  other  methods.  It  is  not  well  adapted  to  ground  of  a  slope  more  than  20 
feet  to  a  mile,  though  sometimes  used  to  40  or  even  60  feet.  It  is  almost  the  only 
method  which  may  be  used  for  lands  of  less  than  20  feet  slope  to  the  mile,  hence  its 
practice  is  largely  confined  to  level  countries.  In  Egypt  it  is  successful  with  a  slope 
of  6  inches  to  the  mile.  It  has  been  practiced  in  Kern  County,  Cal.,  quite  exten- 
sively. It  requires  large  quantities  of  water  so  as  to  fill  the  compartments  quickly, 
hence  it  is  likely  to  go  out  of  use  on  a  large  scale.  The  method  is  also  used  by  the 
Mexicans.  This  method  is  used  where  water  contains  a  valuable  sediment  and 
gives  use  to  the  system  of  Colinatage,  as  in  the  sterile  plains  in  southern  France. 

(2)  FJoodiuff. — This  method  is  that  almost  universally  followed  for  cereals  and 
meadows,  and  is  the  most  elastic  of  methods,  and  capable  of  being  infinitely  varied 
in  plan  to  suit  the  local  needs.  It  may  be  used  equally  well  with  small  or  large 
supplies  of  water  and  with  slopes  from  20  feet  per  mile  to  the  steepest.  In  this 
method  the  attempt  is  to  cover  the  ground  with  an  even  sheet  of  flowing  water. 
Temporary  ditches,  usually  plow  furrow,  are  needed  to  assist  in  the  distribution. 
More  skill  is  needed  in  the  irrigator  than  in  the  other  methods.  The  water  is  turned 
out  from  the  laterals  by  small  dams  or  cuts  in  the  backs,  and  then  the  skill  of  the 
irrigator  is  required  to  distribute  the  water  uniformly.  By  small  dikes  or  a  few  sods 
the  water  is  deflected  to  the  higher  places  first ;  the  low  ones  will  take  care  of  them- 
selves. One  important  thing  is  never  to  allow  the  water  to  stagnate.  This  method 
is  the  general  favorite.  In  some  soils,  as  adobe,  which  are  inclined  to  bake  on  dry- 
ing, it  has  to  be  applied  with  caution,  and  sometimes  the  next  method  is  used. 

(3)  Injiliration. — This  is  generally  known  as  row  irrigation,  but  there  are  some 
varieties  which  may  be  included  in  infiltration  methods,  and  yet  are  not  properly 
row  irrigation.  This  method  is  that  applied  primarily  to  hoed  crops  which  are 
planted  in  rows  or  need  hilling,  as  corn,  potatoes,  beans,  etc.  The  method  consists 
in  running  the  water  between  the  rows,  and  for  a  time  sufficient  for  the  water  to 
soak  through  the  intervening  space.  It  might  be  used  for  very  steep  grades,  but 
precautions  may  then  be  necessary  to  prevent  washing,  as  also  in  the  case  of  flooding. 
The  danger  of  this  may  be  lessened  in  both  cases  by  the  direction  the  water  is  al- 
lowed to  run  along  the  slope.  It  is  wasteful  to  make  the  rows  long,  though  in  one 
case  Avhen  the  rows  were  one-half  mile  long  irrigation  was  given  with  a  depth  of  4 
inches,  Avhich,  as  irrigations  go,  is  economical.  The  question  is  almost  invariably 
asked,  How  much  water  is  needed?"  It  may  briefly  be  said :  That  it  requires  both 
favorable  circumstances  and  skillful  irrigation  to  make  a  uniform  irrigation  with 
depth  less  than  3  inches.  The  quantity  varies  according  to  crop,  soil,  and  sub- 
soil. The  amount  applied  in  retentive  soils  by  skillful  irrigators  in  Colorado 
amounts  with  the  rain  during  the  irrigating  season  to  from  27  to  32  inches.  Exper- 
iments in  New  Mexico  give  about  the  same  result,  and  considerable  unpublished 
data  from  the  southern  end  of  the  San  Joaquin  Valley,  California,  do  not  vary  far 
from  the  same  average. 

Grass  or  forage  crops  will  evidently  take  much  more  than  grain  crops. 

In  attempting  to  study  our  irrigation  on  any  side  one  can  not  but  be  impressed  with 
the  little  systematic  knowledge  we  possess,  and  I  can  not  forbear  suggesting  to  our 
Western  stations  the  importance  of  the  problems  connected  with  this  practice  which 
is  the  basis  and  the  limit  of  the  agriculture  of  the  arid  West.  The  whole  field 
needs  to  be  traversed;  such  experiments  as  those  of  Maugou,  in  France,  thirty 
years  ago,  lU'cd  to  be  repeated  and  extended.  We  need  to  know  more  of  the  methods, 
their  limitations  and  capabilities,  the  amount  of  water  needed,  the  sources  of  loss, 
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whether  by  plant-growth,  traiisportatioii,  evaporation  from  soil,  or  passaj^e  thron<ifh 
subsoil.  Our  ultimate  extent  of  agriculture  in  the  extreme  West  depends  on  the 
economy  we  can  make  of  water,  and  the  ultimate  economies  will  need  to  be  pointed 
out  by  the  experiment  stations. 

Another  second  remark  I  would  like  to  make  in  regard  to  the  East.  There  is  * 
growing  interest  in  the  East,  if  one  may  judge  from  the  correspondence  that  comes 
from  there  regarding  the  practice.  I  think  the  conclusion  of  every  one  \vho  becomes 
acquainted  with  the  practice  in  the  West  is  that  it  would  be  proli table  in  the  East 
wherever  the  conditions  are  favorable.  Often  the  loss  from  drouth  in  a  single  year 
would  more  than  pay  all  the  expense  of  a  system  of  irrigation,  and  there  are  few 
years  when  it  would  not  increase  the  value  of  the  products  by  several  dollars  per 
acre.  The  more  I  have  become  acquainted  with  irrigation  the  more  have  I  become 
convinced  of  its  desirability  for  the  East,  and  the  belief  has  become  more  settled,  if 
possible,  after  studying  this  summer  the  irrigation  of  the  valley  of  the  Po,  in  north- 
ern Italy.  This  is  too  well  known  as  the  classic  ground  of  irrigation  in  Europe  to 
need  description  in  that  particular,  and  its  fertility  is  proverbial.  But  coming  from 
the  West,  where  nothing  grows  without  irrigation,  and  here  seeing  little  difference 
between  crops  irrigated  or  not,  the  first  question  that  struck  me  Avas,  ''Why  do  they 
irrigate?"  The  cereals  are  rarely  irrigated,  and  all  croj)S  do  well  as  a  rule  w^hether 
irrigated  or  not.  The  rainfall  exceeds  30  inches,  and  is  about  the  same  as  Michigan 
and  central  New  York,  and  is  as  Avell  distributed  throughout  the  year.  The  import- 
ant thing  is,  they  do  irrigate,  and  though  they  began  it  by  degrees,  six  or  eight 
centuries  ago,  they  are  so  Avell  satisfied  with  it  that  the  area  has  doubled  within  the 
last  thirty  years,  and  they  are  willing  to  expend  far  larger  sums  in  bringing  water 
to  the  land  than  we  in  the  West;  as  a  rule,  it  is  only  the  irrigated  communities  which 
are  prosperous  and  which  do  not  feel  the  presence  of  American  and  Indian  compe- 
tition. 

The  prosperity  which  comes  with  it  is  too  well  known  to  need  remark.  The  influ- 
ences of  our  experiment  stations,  Avhich  are  interested  in  increasing  the  agricul- 
tural wealth  and  prosperity  of  the  community,  and  im^iroved  methods,  might  find 
an  additional  line  of  usefulness  in  demonstrating  by  an  object  lesson  at  very  small 
expense  the  applicability  of  irrigation  to  the  East.  The  progress  in  the  Eastern 
communities  in  this  respect  is  apt  to  be  slow,  but,  I  think,  it  is  known  where  the 
practice  begun  has  been  abandoned. 

Forage  Plants  fok  the  Semi-arid  West. 

By  C.  C.  Geoegeson,  of  Kansa,s. 

By  the  semiarid  West  I  mean  in  a  general  way  the  western  half  of  Kansas  and 
Nebraska  and  eastern  Colorado.  The  boundaries  are  not  sharply  defined.  There  are 
years  when  the  rainfall  is  sufficient  to  raise  good  crops  of  all  kinds  over  the  greater 
part  of  this  area,  and  again  on  the  other  hand  it  frequently  happens,  as  in  1860, 1874, 
1881,  1887,  and  1890,  that  the  dry  area  is  carried  eastward  almost  to  the  Missouri 
River.  This  vast  region,  covering  upwards  of  100,000  square  miles,  presents  some 
features  which  must  always  have  an  important  bearing  upon  its  agriculture.  Thus 
the  altitude  increases  steadily  as  we  pass  westw  ard  from  the  Missouri  River.  At 
Kansas  City  the  elevation  above  sea  level  is  only  763  feet;  at  Manhattan,  118  miles 
distant,  it  is  1,042  feet;  at  Ellis,  302  miles  from  the  Missouri  River,  it  is  2,135  feet; 
and  at  Monotony,  a  station  but  a  few  miles  from  the  Colorado  line,  3,741  feet.  With 
rise  in  elevation  there  is  a  corresponding  fall  in  the  mean  temperature.  Spring  is 
later  by  two  or  three  weeks  in  the  western  part  of  Kansas  than  in  the  eastern  part, 
and  the  fall  frosts  set  in  two  or  three  weeks  earlier.  In  like  manner  the  rainfall 
decreases  as  we  pass  westward.  At  Leavenworth,  Kans.,  the  average  annual  rain- 
fall is  38  inches;  at  Topeka,  68  miles  from  the  Missouri  River,  it  is  32  inches;  at 
Salina,  about  197  miles  from  the  river,  it  is  29  inches;  at  Hays  City  it  is  22  inches; 
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at  AVa  Keenev  it  is  19  inclies  :  and  at  Fort  Wallace,  near  the  Colorado  line,  it  is  but 
■13  inches. 

It  will  readily  .be  seen  that  the  agriculture  of  this  region  must  differ  in  many- 
essential  points  from  the  ordinary  practice  followed  in  the  East.  It  is  preeminently 
a  stock  country,  and  while  it  was  settled  only  by  nomadic  stockmen  who  drove  their 
herds  in  there  for  the  summer  season,  the  native  buffalo  grass  ans\vcred  all  the 
demands  for  feed.  But  this  condition  no  longer  obtains.  The  once  unbroken  prairie 
is  now  dotted  with  improvements  of  j)ermanent  settlers,  who  must  of  necessity  still 
Qiake  stock  raising  a  prominent  feature  of  their  agriculture.  In  the  valleys  along 
the  water  courses,  where  irrigation  is  practicable,  all  farm  crops  succeed.  But  it  is 
dificrent  on  the  uplands,  where  the  settler  must  depend  upon  the  meager  rainfall. 
The  small  grains,  wheat,  rye,  and  in  most  seasons  barlej^  and  oats  do  well  there; 
but  Indian  corn,  the  great  American  forage  crop,  is  a  failure,  or  at  least  it  fails  so 
often  that  it  is  never  safe  to  calculate  on  more  than  a  crop  of  fodder.  With  them  it 
is  therefore  a  serious  question  what  to  grow  in  the  line  of  forage  plants.  They  must 
place  their  dependence  on  other  crops  than  corn,  but  the  question  is,  Avhat  shall  it 
be?  It  is  part  of  the  duty  of  the  Kansas  Experiment  Statiou  to  aid  in  solving  this 
problem,  and  to  this  end  we  have  experimented  with  a  large  number  of  forage 
plants.  The  station,  however,  is  barely  on  the  edge  of  this  belt.  It  is  located  at 
96°  40'  west  longitude,  and  the  annual  rainfall  is  about  30  inches.  Manifestly  many 
things  would  succeed  with  us  [which  would  be  failures  farther  west,  although  we 
fail  to  grow  satisfactorily  most  of  the  grasses  so  highly  esteemed  in  the  East.  AVe 
can  raise  fine  crops  of  red  clover,  and  orchard  grass  is  the  surest  of  the  tanie  grasses. 
But  corn  is  frequently  only  a  partial  success.  All  of  these  fail  in  the  semi-arid 
West.  The  United  States  Grass  Station  at  Garden  City,  located  in  about  101°  west 
longitude^  has  done  some  excellent  work  in  testing  forage  plants  suitable  to  that 
region.  And  I  am  indebted  to  Prof.  J.  A.  Sewall,  suj)erintendcnt  of  the  Station,  for 
a  list  of  the  plants  which  he  has  grown  successfully.    He  Avrites  as  follows: 

^'Frorn  the  results  of  experiments  of  1892,  I  can  confidently  speak  of  the  following 
as  profitable  and  practical:  Bromus  inermis  (most  excellent  every  way),  Panicumvir- 
gatum,  Agropijrnm  glaucum  and  A.  tenerum,  Avena  elatior,  Festuca  elatior. 

"Of  the  forage  plants,  the  following  have  proved  very  successful:  Anihyllis  vul- 
nerario,  GaJega  officinalis,  Alfalfa  {Medicago  sativa),  Sainfoin  {Onohrych is  sativa),Hcd 
Kaffir  corn,  Jerusalem  corn." 

All  of  these,  with  one  or  two  exceptions,  have  also  been  grown  successfully  at  the 
Agricultural  Exx)eriment  Station. 

The  sorghums,  both  saccharine  and  nonsaccharine,  are  grown  with  a  measure  of 
success  in  the  West.  The  Early  Amber  and  a  few  other  sugar-bearing  varieties  are 
often  sown  broadcast  and  cut  and  cured  fur  hay.  It  is  a  reasonably  sure  croj)  on  the 
uplands,  and  furnishes  a  good  article  of  feed.  Of  the  nonsaccharine  sorghums,  the 
leading  sorts  are  Red  Caffir  corn.  White  Kaffir  corn,  Millo  maize,  Jerusalem  Corn,  and 
the  so-called  Egyptian  Eice  Corn,  all  of  which  are  grown  for  the  seed  as  well  as  for  the 
fodder.  We  have  tested  upwards  of  one  hundred  and  fifty  varieties  at  the  ex2)eri- 
ment  station  during  the  last  three  years,  and  the  above  named  sorts  take  the  lead. 
Foi  the  production  of  grain  the  Red  Kaffir  corn  is  the  best  of  all.  We  have  raised 
as  much  as  71  bushels  seed  per  acre  of  this  variety,  and  it  matures  early  enough  to 
escape  injury  from  frost  in  ordinary  seasons.  The  variety  called  Jerusalem  corn  was 
introduced  only  a  few  years  ago,  but  has  already  gained  favor  with  Western  fanners. 
Prof.  Sewall  states  that  he  has  raised  30  bushels  per  acre  with  a  rainfall  of  only  5. 06 
inches  from  sowing  until  harvest.  The  seed  is  not  only  good  feed  for  cattle,  but 
furnishes  a  fair  article  of  human  food. 

Next  to  these,  alfalfa  is  the  most  widely  cultivated  forage  plant  in  the  West.  It 
grows  to  perfection  on  the  lowlands,  along  streams,  especially  when  irrigated,  and 
it  also  does  measurably  well  on  the  uplands,  where  it  generally  yields  at  least  two 
cuttings,  the  second  crop  being  frequently  allowed  to  go  to  seed.    While  it  can  not 
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supply  the  place  that  clover  occupies  further  cast,  it  conies  nearer  to  it  than  any- 
thing else  so  far  brought  into  general  culture.  Many  other  forage  plants  have  been 
tested,  both  at  the  United  States  Grass  Station  and  at  the  Agricultural  College 
Experiment  Station,  and  among  them  are  some  of  great  promise.  Of  the  grasses  the 
one  of  greatest  promise  is  Bromus  iucrniis,  a  grass  of  comparatively  recent  introduc- 
tion. It  has  done  well  at  Manhattan  during  the  last  two  years,  and  I  concur  with 
Prof.  Sewall  in  pronouncing  it  ''most  excellent  every  Avay."  It  makes  a  close  sod, 
and  furnishes  a  thick  growth  of  foliage  of  good  quality,  which  is  all  that  can  be 
asked  of  any  grass  under  those  trying  conditions.  The  other  grasses  mentioned  by 
Prof.  Sewall  as  eminently  successful  at  Garden  City  have  also  been  tried  at  Manhat- 
tan, where  they  did  fairly  well,  but  their  growth  has  not  been  remarkable.  And  the 
same  may  be  said  of  sainfoin,  which  Prof.  Sewall  recommends  as  excellent  for  sheep 
pasture  at  Garden  City. 

We  have  grown  certain  varieties  of  the  Soy  bean  very  successfully  at  Manhattan 
during  the  last  three  years,  and  it  gives  promise  of  becoming  a  very  useful  forage 
plant  for  the  semi-arid  region.  It  produces  a  highly  nutritious  feed,  and  it  has  the 
ability  to  withstand  drought  better  than  most  farm  crops.  We  grew  this  year  a 
little  over  6  acres  of  Soy  beans,  in  four  varieties.  The  season  was  dry  and  hot  dur- 
ing July  and  August,  yet  they  did  not  appear  to  suffer.  A  portion  of  each  variety 
was  made  into  ensilage,  which  is  now  being  fed  to  the  dairy  cows.  The  silo  was 
ox^ened  only  the  day  before  I  left,  and  I  am  therefore  unable  to  fei)ort  results.  The 
seed  was  distributed  to  many  farmers  over  the  State  for  trial  the  past  season,  and 
the  following  letter  is  a  fair  sample  of  the  reports  I  received  from  the  experimenters : 

''  White  City,  Kans.,  November  11,  1S03. 
Dear  Sir  :  Yours  of  the  29th  at  hand.  In  regard  to  the  Soy  beans  received  from 
you,  would  say  that  I  planted  them  June  3.  Owing  to  wet  weather,  the  ground  was 
plowed  too  wet,  and  consequently  dried  lumpy  and  hard.  Jack  rabbits  ate  about 
half  of  all  the  plants  that  came  up.  I  raised,  however,  about  a  bushel  and  a  half  of 
beans  from  2  pint«  of  seed.  They  certainly  are  great  drought-resisters.  Dry 
weather  don't  seem  to  hurt  them  as  it  does  other  j^h^nts.  I  think  them  a  boon  to 
farmers  in  this  western  country,  as  a  fodder  and  fertilizing  crop. 
Yours  truly, 

John  Holt." 

I  could  produce  many  other  similar  reports,  but  this  sample  is  sufficient.  From 
the  success  thus  far  attained,  I  am  encouraged  to  believe  that  the  Soy  bean  is  des- 
tined to  play  an  important  part  in  the  agriculture  of  this  semi-arid  region. 

The  plants  here  mentioned  comprise  all  that  so  far  give  promise  to  be  of  value 
for  this  region. 

The  Establishment  of  Official  Methods  of  Extekimentation. 

By  r.A.  GuiXEY,  of  Arizona. 

In  assigning  this  topic,  I  suppose  it  is  the  design  of  the  committee  to  discuss  the 
advisability  of  attempting  the  establishment  of  official  methods  of  experimentation, 
something  on  the  plan  adopted  by  the  Association  of  Official  Chemists. 

First,  as  to  the  possibility  : 

Official  methods  of  chemical  analysis  are  much  easier  to  formulate  than  official 
methods  of  conducting  the  great  variety  of  exj)eriments  undertaken  by  the  stations. 

The  chemist  deals  with  matter  which  may  be  separated,  measured,  jilaced  under 
control,  all  that  is  added  or  eliminated  known  and  estimated,  and  the  final  product 
definitely  determined. 

In  an  experiment  which  deals  with  animal  or  vegetable  life  we  have  a  problem 
which  includes  many  unknown  quantities.-    We  may  keep  a  record  of  our  opera- 
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tions,  and  we  may  measure  what  we  supply  in  the  way  of  nutriment,  or  perhaps  it 
would  be  more  accurate  to  say  what  we  place  in  reach  of  the  subject  experimented 
with;  but  with  all  our  skill  we  must  confess  that  our  actual  knowledge  of  the  sub- 
ject at  the  start,  of  the  effect  of  the  treatment  given,  and  of  the  ftnal  result,  is  so 
limited  that  our  conclusion  is  pretty  largely  guesswork.  As  yet  we  can  only  judge 
superficially,  owing  to  our  lack  of  knowledge  of  2)rinciples.  It  would  seem,  there- 
fore, that  before  we  can  attempt  to  formulate  official  methods  of  Avork,  we  must  be 
prepared  to  do  better  work  in  many  of  the  stations. 

It  was.  perhaps,  necessary  in  begiuning,  to  do  work,  the  result  of  which  woubl 
satisfy  the  people  in  general  that  we  were  accomplishing  something  of  value,  work 
that  had  a  practical  application  ;  but  we  are  coming  to  the  end  of  tliis  class  of  inves- 
tigations, and  we  have  stumbled  against  a  few  rocks  below  the  surface  that  must  bo 
grubbed  out  before  we  can  go  on. 

It  may  be  possible  to  adopt  a  uniform  plan  for  conducting  certain  operations,  but 
if  the  premises  on  which  we  base  our  work  are  uncertain  or  unknown,  we  can 
hardly  hope  for  similarity  in  results. 

Take  for  instance  fertilizer  and  plant  tests.  Recent  work  in  soil  physics  would 
seem  to  indicate  that  certain  factors  connected  with  the  soil  not  yet  understood  nuiy, 
under  certain  conditions,  directly  or  indirectly  influence  plant  growth  to  a  greater 
extent  than  plant  food  as  ordinarily  supplied.  Until  we  know  something  more  of 
the  mysteries  of  the  soil,  scientific  manuring  is  a  misnomer  and  results  obtained  mis- 
leading. 

Our  experiments  have  carried  us  but  little  farther  than  the  general  knowledge 
obtained  by  the  practical  farmer  without  our  assistance,  which  maybe  expressed  hy 
saying  that,  generally  speaking,  land  that  is  well  fertilized  and  well  cultivated  will, 
as  a  rule,  but  not  always,  produce  a  good  crop  :  and  some  soils  and  crops  respond  to 
certain  kinds  of  fertilizers  better  than  others,  but  not  uniformly  so. 

In  his  report  on  Physical  Properties  of  Soils  to  the  Agricultural  Department,  of 
the  present  year,  Prof.  Whitney  says  the  practical  farmer  can  judge  more  correctly 
of  the  condition  of  the  land  and  what  it  is  best  fitted  to  produce,  from  its  geueral 
appearance,  than  the  agricultural  chemist  can  from  a  study  of  its  chemical  compo- 
sition. 

The  agricultural  chemists,  or  at  least  some  of  them,  may  not  admit  this  to  be  the 
fact,  but  it  may  not  be  far  from  the  truth. 

The  results  wo  get  from  experiments  in  stock-feeding  are  as  unsatisfactory  as 
those  in  plant  growing  and  fertilizer  work. 

We  have  obtained  some  general  knowledge  of  the  A-alue  of  certain  feedstuff's,  but 
as  in  crop-growing  the  practical  farmer  is  pretty  close  to  us;  while  Ave  have  given 
him  some  A^aluable  suggestions,  and  some  of  not  much  Avorth,  Avlien  he  questions 
us  A'ery  closely  Ave  look  Avise  and  talk  about  compounding  rations,  nutritiA-e  A^alues, 
and  nutritive  ratios,  etc.,  something. beyond  his  comprehension;  and  it  is  an  open 
question  if  it  is  not  someAA^hat  hazy  with  us. 

Books  could  be  written  on  what  we  don't  know  of  the  influence  of  light,  heat,  and 
moisture,  atmospheric  influences  on  plant  and  animal  groAvth;  but  enough  in  this 
line,  except  to  say  that  this  lack  of  knoAvledge  of  the  principles  that  underlie  our 
work  seems  to  me  the  one  great  obstacle  to  the  adoption  of  official  methods. 

I  believe  aac  all  recognize  the  need,  the  abs«dute  necessity  in  fact,  for  thorough 
and  exhaustive  study  of  those  mysterious  but  active  forces  in  soil,  plant,  aiul  ani- 
mal, laot  simply  to  enable  us  to  Avork  in  the  same  way,  but  that  Ave  may  Avork  at  all 
intelligently. 

Where  shall  this  Avork  be  done  and  who  shall  do  it? 

At  one  of  the  meetings  of  this  Association,  a  large  majority  of  the  delegates  ])res- 
ent  were  utterly  opposed  to  the  establishment  of  a  central  station  at  Washington  to 
be  equipped  for  iuA'cstigations  of  a  higher  order  than  could  be  proA^ded  for  in  the 
State  stations,  and  I  dare  say  the  sentiment  is  as  strongly  against  such  a  project 
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now  as  it  was  then.  The  work  must  he  done,  aud  several  of  the  stations  of  the 
ooimtry  are  talcing  it  up  as  far  as  their  means  will  permit. 

In  looking  over  the  Office  of  Experiment  Stations  Bulletin  Xo.  12, 1  find  the  orang- 
ization  lists  show  there  are  fifty-three  stations  in  forty-six  States  and  Territories,  six 
States  having  more  than  one  station.  Three  hundred  and  twelve  expert  investigators 
are  named  in  the  list  of  station  workers.  This  numher  includes  hut  nine  directors, 
Avhile fully  half  of  the  station  directors  give  part  of  their  time  to  investigation;  and 
it  does  not  emhrace  assistants.    The  list  is  classified  as  follows : 

11  Chemists,  49  Horticulturists,  46  Agriculturists, 

38  Botanists,  35  Entonu>logists,  24  Veterinarians, 

14  Meteorologists,  4  Biologists,  4  Dairymen, 

4  Physicists,  3  Mycologists,  3  Irrigation  Engineers, 

2  Geologists,  1  Microscopist,  1  Viticulturist. 

Twenty-seven  men  work  iu  two  lines,  mostly  douhliug  upon  hotany,  horticul- 
ture, and  entomology. 

Of  the  regular  stations,  all  hut  Ohio  find  it  necessary  to  employ  a  chemist,  while 
on  the  other  hand  the  State  stations  of  Massachusetts  and  Connecticut,  with  the 
exception  of  a  mycologist  in  each,  show  only  chemists  on  their  lists. 

The  general  plan  of  organization  and  work  in  one-half  or  three-fourths  of  the 
stations  is  very  much  the  same,  and  with  some  slight  difference  in  details,  practi- 
cally the  same  line  of  experiments  have  heen  taken  up. 

The  question  I  would  suhmit  is  this:  Can  111  chemists,  49  horticulturists,  46  ag- 
riculturists, 38  hotanists,  35  entomologists,  etc.,  working  in  46  different  States 
and  requiring  as  many  difierent  laboratories  and  sets  of  apparatus,  working  largely 
on  the  same  lines,  accomplish  as  much  of  value  as  could  one-third  of  the  u  umber  in 
each  specialty,  supplied  with  three  times  the  facilities  in  the  way  of  apparatus  and 
assistants  that  they  now  have  ? 

Official  methods  must  be  based  on  a  better  knowledge  of  principles  than  we  now 
possess,  but  the  study  of  priuciples  requires  expert  skill  and  materials  for  working 
with,  that  are  beyond  the  means  of  a  station  equipped  for  several  lines  of  work. 

We  have  progressed  so  far  that  further  investigation  iu  most  lines  requires  for 
exiiert  skill  and  apparatus  an  outlay  of  from  $4,000  to  $10,000  per  annum  for  one  line 
of  work;  and  I  can  conceive  of  no  establishment  of  official  methods  until  many  of 
our  stations  devote  almost  their  entire  energies  to  one  line  of  investigation. 

If  the  experiment  station  is  to  be  considered  a  training  school  for  college  students 
or  model  farm  for  the  people  of  the  community,  it  should  have  the  regulation  outfit 
of  agriculturist,  horticulturist,  chemist,  botanist,  entomologist,  dairyman,  etc.,  and 
a  farm,  garden,  laboratories  for  each  line  of  work — in  fact,  the  whole  field  of  agri- 
culture should  be  represented.  The  head  of  each  dejiartment  should  have  his  pro- 
portion of  the  funds  to  secure  harmony,  and  such  an  institution  would  undoubtedly 
be  of  value  in  most  States,  but  shall  we  expect  much  original  research  when  the 
working  force  is  spread  over  so  much  ground f 

It  would  seem  that  the  boards  of  control  of  some  stations  and  some  college  presi- 
dents have  not  made  sufficient  distinction  between  the  object  of  the  agricultural 
college  and  the  object  of  the  agricultural  experiment  station,  nor  do  they  always 
appreciate  the  importance  of  costly  ability  and  expensive  machinery  in  the  work  of 
investigation. 

While  we  have  an  immense  area  of  country  and  great  diversity  of  climate,  there 
is  not  such  wide  variation  in  adjoining  States  that  it  is  necessary  to  make  the  same 
investigations  in  each. 

Disclaiming  any  intention  of  questioning  the  good  judgment  of  State  officials,  I 
am  of  the  opinion  that  we  may  add  greatly  to  the  value  of  our  results  by  division 
of  labor  and  expenditure  of  the  greater  part  of  the  man  power  and  funds  of  one 
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station  in  one  line  of  work.  Having  made  tliis  cliange  in  our  policy,  it  will  be  pos- 
sible, I  believe,  to  gradually  establisb  official  metliods  of  experimentation. 

I  do  not  feel  competent  to  present  a  plan  for  such  division  of  labor,  but  I  may  be 
pardoned  for  submitting  a  few  suggestions. 

I  would  suggest  a  conference  of  station  directors  of  groups  of  States  lying  near 
together  and  having  somewhat  similar  conditions  and  interests;  such  as  the  New 
England  States^  the  Central  Mississippi  Valley  States,  the  northern,  and  southern 
halves  of  the  arid  belt,  the  Gulf  States,  etc. 

In  each  one  of  these  several  groups  of  States  there  may  be  found  as  many  impor- 
tant subjects  for  investigation  as  there  are  States,  and  these  single  lines  of  investi- 
gation, to  a  considerable  extent  at  least,  could  be  apportioned  by  mutual  agreement, 
and  the  assignment  made  shoukl  constitute  the  special  work  of  the  station,  to  which 
should  be  given  one-half,  three-fourths,  or  better  still,  the  entire  energies  of  the 
station. 

We  have  an  example  of  what  may  be  accomplished  in  equipping  a  station  for  a 
single  line  of  work  in  the  sugar  station  in  this  city. 

Except  in  verification  field  tests,  there  is  no  necessity  for  attempting  to  duplicate 
the  work  of  this  station  by  expending  $1,000  or  $2,000  a  year  in  any  other  Southern 
State. 

Suppose  some  other  station  should  take  up  the  cotton  plant  as  this  station  lias 
sugar  cane,  is  it  not  probable  that  we  should  get  more  positive  data  in  regard  to  this 
plant  from  the  one  station  than  we  now  get  from  the  nine  or  ten  stations  that  have 
dabbled  in  cotton  more  or  less  ? 

Suppose  some  one  station  should  confine  its  work  to  animal  nutrition,  or  that  two 
or  three  stations  should  divide  the  work  between  them,  would  it  not  be  possible  to 
disperse  the  fog  that  confuses  our  work  in  feeding? 

The  question  of  soil  physics  is  of  great  importance  in  every  State,  but  in  the  arid 
belt  it  is  most  important  of  all  questions  and  most  needs  investigation.  If,  however, 
it  is  to  be  made  one  of  ten  lines  of  investigation  carried  on  at  the  same  time  at  one 
station  with  no  additional  help,  it  might  better  be  omitted  entirely. 

But  enough  has  been  said  on  this  line.  I  believe  all  will  agree  that  a  much  higher 
class  of  work  could  be  attempted  and  more  knowledge  gained  by  the  division  of 
labor  suggested  than  is  accomplished  at  present. 

With  the  work  of  the  experiment  stations  of  the  United  States  classified  and 
apportioned  as  outlined,  I  believe  it  would  be  possible  for  this  Association  to  appoint 
standing  committees  composed  of  men  qualified  to  examine  and  make  official  re^jorts 
upon  the  work  of  the  stations  adopting  a  specialty.  The  investigation  of  the  methods 
of  work  could  be  made  exhaustive,  and  from  this  careful  scrutiny  it  would  in  time 
he  feasible  to  build  up  a  system  of  official  methods. 

What  is  the  Live  Weight  of  ax  Animal? 

By  H.  J.  Patterson,  of  Maryland. 

It  is  very  evident  to  all  who  have  had  anything  to  do  with  the  Avcighiug  of  ani- 
mals, or  who  have  even  given  the  matter  thought  in  looking  over  the  work  of  others, 
that  there  should  be  something  more  specific  as  to  what  should  be  considered  the 
starting  and  ending  weight  of  animals  under  experiment;  how  these  weights  should 
be  obtained,  and  the  manner,  time,  and  condition  in  which  animals  should  be 
weighed.  The  question  of  the  great  fluctuation  in  Aveight  from  day  to  day  is  worthy 
of  considerable  attention,  and,  if  possible,  steps  should  be  taken  to  eliminate  this 
source  of  error,  or  at  least  to  greatly  reduce  it.  In  looking  over  the  records  of 
weights  of  animals  under  experiments  and  comparing  the  methods  by  which  these 
weights  have  been  obtained,  we  find  that  it  is  indeed  a  very  confounding  mass  of 
figures,  a  set  of  figures  which  has  mainly  the  effect  of  producing  doubt  and  distrust. 
AVe  find  recorded  in  our  station  literature  almost  every  conceivable  method  of  obtain- 
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ing  the  weights  of  animnls,  having  on  the  one  extreme  the  hohling  of  pigs  at  arm's 
length  by  their  hiinl  legs  and  guessing  at  the  loss  or  gain,  and  at  the  other  the 
weighing  on  delicate  balances  down  to  1  gram.  We  also  find  that  scarcely  two  per- 
sons will  follow  the  same  methods  and  details.  It  is  often  the  case  that  the  same 
person  will  not  follow  the  same  methods  and  details  in  two  different  experiments. 
Still  worse,  we  sometimes  find  that  there  was  no  uniform  method  nsedas  to  manner, 
time,  or  condition  of  weighing  the  same  animals  througliont  the  same  exx^eriment. 

It  is  only  when  we  consider  the  fact  of  these  great  discrepancies  and  lack  of  nni- 
formity,  together  with  the  fact  that  the  conclusions  of  experiments  arc  often  based 
wholly  upon  the  live  weight,  that  the  full  importance  of  this  subject  becomes  sij)- 
parent. 

The  natural  and  normal  state  of  animals  is  to  have  food  and  Avater  always  at  hand 
and  to  partake  of  these  whenever  there  is  the  slightest  craving  or  inclination.  In 
sach  surroundings,  and  other  things  being  equal  and  normal,  we  should  expect  that 
the  tlnctuations  in  weight  due  to  the  change  in  the  amount  of  material  contained  in 
the  stomach  should  be  reduced  to  a  minimnm.  Unfortunately  up  to  this  time  I  have 
been  unable  to  find  any  consecutive  weighings  of  animals  subjected  to  these  normal 
conditions  to  test  this  point. 

In  the  practice  of  feeding  animals  with  the  modern  principles  and  advanced  do- 
mestication many  unnatural  conditions  have  come  into  vogue,  which  makes  it  very 
important  to  us  in  our  experiments  to  have  some  definite  manner  and  condition  for 
Aveighing,  and  to  obviate,  if  possible,  the  extremes  of  fluctuation  in  weights  due  to 
the  greater  or  less  retention  of  food  and  Avater  in  the  body. 

The  first  question  before  us  in  this  connectiou  is :  Shall  we  iveigh  tefore  or  after 
feeding  and  watering  f 

Reasoning  on  the  basis  that  an  animal's  normal  condition  is  to  haA'e  all  its  Avants 
satisfied,  we  should  most  naturally  say  that  they  should  be  Aveighed  after  feeding  and 
watering.  We  also  find  that  it  is  the  common  practice  in  stockyards  to  buy  and  sell 
cattle  after  they  have  had  free  access  to  hay  and  water.  This  custom  has  most  prob- 
ably grown  out  of  the  desire  to  eliminate  sources  of  uncertainty  and  probable  fraud. 

To  determine  if  the  data  at  hand  Avould  throw  any  light  upon  this  question  I  have 
collected  and  discussed  the  results  of  nearly  5,000  (4,988)  weighings  before  and  after 
watering.  These  figures  haA'e  been  procured  from  experiments  with  34  different 
animals,  varying  from  15  to  175  consecutive  Aveighings  each.  These  represent  all 
the  figures  I  have  had  access  to,  which  Avere  at  all  comparable.  Although  many 
more  like  records  exist  it  is  believed  that  these  are  sufficient  to  answer  our  purpose. 

The  summary  and  averages  of  these  weighings  are  giveu  in  the  follOAving  table: 


TAiiLE  I. — Average  of  iveigliings. 


Source  of  weights. 

Date  of  beginning  of 
experiment. 

Animal. 

Average 
weights. 

Average   amount   of  | 
water  drunk.  [ 

Number  of  weeks  in 
experiiuent. 

Fluctuation  greatest 
before  wateriug. 

1 

» 
art 
.2 

5  o3 

Average 
fluctuation. 

Eange  of  fluc- 
tuation. 

Before  water- 
ing- 

After  water- 
ing. 

Before  water- 
iug. 

After  water- 
ing. 

Before  water- 
ing. 

1 

i 

"rt 

fcio 

a 

o 
<1 

Lbs. 

Lbs. 

Lbs. 

Wks. 

Wks. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

Md  .... 

Jan.,  '89 

Cow  Haniette  

1,047 

1, 120 

73 

9 

5 

4 

49 

40 

12—81 

24—  72 

Md  . . . . 

Jan.,  '8!) 

Cow  Itose  

707 

814 

47 

9 

3 

G 

31 

34 

18—70 

13-  78 

Md  . . . . 

Jan.,  '91 

942 

971 

29 

3 

2 

1 

31 

24 

18—40 

iO—  46 

Md  . . . . 

Jan..  '91 

9.5G 

985 

29 

4 

3 

1 

28 

30 

18—38 

10—42 

Md  . . . . 

Jan.,  '91 

Steer  C   

508 

583 

15 

3 

2 

1 

18 

13 

13—27 

9—19 

Md  . . . . 

Jan.,  '91 

Steer  D  

571 

590 

19 

4 

1 

3 

2i 

20 

17—25 

12—25 

Md  . . . . 

Feb.,  '92 

Steer ^1   

7:50 

744 

14 

3 

0 

3 

22 

35 

14-28 

31—41 

Md  .  - . . 

Feb.,  '92 

Steer  2   

741 

768 

27 

3 

1 

23 

35 

21—24 

23—  57 

N.Y... 

Jan.,  '84 

Cow  J  eui  

700 

739 

39 

9 

3 

I 

20 

31 

0-37 

15—  45 
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Table  I. — Average  of  weighings — i 


Contiiincd, 


'ScS 
2"C 


Jan., 

Dec, 

'84 

N.  Y  . . . 

'Si 

N.Y... 

Dec, 

'84 

JX .  X  ... 

Dec, 

Y  . . . 

Dec, 

Pa  

Dec. 

Pa 

Dec. 

'85 

Pa 

Dec. 

'85 

Pa  

Dec. 

'?5 

Pa 

Dec, 

Pa 

Dec, 

'65 

Pa 

Dec, 

'85 

Pa 

Dec, 

'85 

Pa*  ... . 

Nov.. 

'80 

Pa*  ... . 

Xov., 

'86 

Pa*.... 

Xov., 

'86 

Pa*.... 

Nov., 

'86 

Pa*  ... . 

Xov., 

'86 

Pa 

Xov., 

'87 

Pa 

Isoy., 

'87 

Pa 

May, 

'88 

Pa 

Feb., 

'89 

Pa 

Feb., 

'89 

Pa 

Apr., 

'90 

Pa 

Apr.,  "90 

Animal. 


CoAV  Meg. . 
Cow  Ceres. 
Cow  Juno . 
Cow  .Jem  . . 
Cow  Meg. . 
Steer  1   


Average 
weights. 


Lbs. 
761 
740 
903 
902 
882 

1.  U83 


Steer  2  1.  u51 

Steer  3  1. 151 

Steer  4  1. 125 

Steer  5   808 

Steer  6   699 

Steer  7   705 

Steer  8   643 

Steer  X  1,  083 

Steer  1  1, 162 

Steer  2  156 

Steer  3  1,  216 

Steer  4  J.  174 

Steer  1   

Steer  2   

Cow  Topsy  

Steer  1   

Steer  2   

Cow  Polly  

Cow  Flossie . . 


899 
976 
751 
944 
933 
658 
605 


Lbs. 
794 
806 
954 
965 
950 
],  115 
1.079 
1,192 
1,176 
846 
728 
748 
677 
1, 103 
1,  201 
1,205 
1.261 
1.  211 
930 
1,011 
835 
966 
948 
714 


2  = 
Si 

(-1 
©  S 

S  is 


Lbs. 
33 
66 
51 
63 
68 
32 
28 
41 
51 
38 
29 
43 
34 
20 
39 
49 
45 
37 
31 
35 
84 
22 
15 
56 
57 


Wks. 

Wks. 

4 

5 

4 

19 

8 

15 

2 

6 

1 

7 

4 

10 

3 

11 

3 

11 

8 

6 

6 

11 

7 

8 

6 

10 

7 

10 

1 

1 

Average 
fluctuation. 


Range  of  fluc- 
tuation. 


Before  water- 
ing. 

After  water- 
ing. 

Before  water- 
ing. 

After  water- 
ing. 

Lbs. 

Lbs. 

Lbs. 

Lbs. 

34 

31 

15—59 

17—  46 

32 

45 

10—65 

13—  86 

40 

47 

7—79 

10—  83 

34 

39 

15—75 

18—  69 

18 

30 

7—26 

15—  53 

26 

32 

10—50 

10—  67 

21 

24 

8—40 

10—  52 

26 

29 

12-40 

10—  50 

19 

18 

5—40 

5—  50 

31 

35 

15—65 

10—  55 

25 

26 

5—40 

13—  40 

27 

29 

10—50 

10-  60 

29 

29 

15—60 

15—  50 

11 

11 

0—27 

0—  38 

9.8 

9.6 

0—40 

0—  40 

7 

7 

0—30 

0-  35 

12 

13 

0—50 

0—  57 

7.7 

9.2 

0—37 

0—  50 

15 

13 

5-25 

6—  21 

21 

26 

12—35 

13—  45 

38 

36 

7—60 

4—  50 

31 

33 

18—50 

25—  43 

38 

39 

20—50 

15—  65 

39 

37 

5—90 

15—  72 

35 

37 

7—85 

5—190 

JJ'OTE.— The  averages  are  made  by  taking  the  average  of  the  weekly  average,  except  in  the  casea 
marked  (*),  which  are  for  the  daily  weigliiugs. 

From  this  table  it  appears  :  (1)  Tliat  with  70  per  cent  of  the  animals  the  average 
fliictuatiou  -was  greatest  in  the  weights  obtained  after  watering;  (2)  that  with 
weekly  weighings  the  range  of  fluctuation  was  greatest  in  the  weights  obtained  after 
watering,  with  60  per  cent  of  the  animals;  (3)  that  the  range  of  fluctuation  in  one 
week's  weighings  was  from  0  to  190  ijounds  after  watering  and  onlj^  from  0  to  90 
pounds  before  watering;  (4)  that  with  the  greatest  care  and  following  the  meth- 
ods least  liable  to  error  and  having  the  minimum  of  fluctuation,  we  may  have  an 
error  amounting  to  10  or  15  per  cent  of  the  total  weight  of  the  animal  U8ed  in  experi- 
ments. 

Let  us  next  look  at  another  phase  of  the  question  and  see  how  the  gains  in  weight, 
as  obtained  by  weighing  before  and  after  watering,  compare.  For  this  purpose  I 
have  used  the  figures  obtained  with  fourteen  diftereut  animals  under  fattening  ex- 
periments.   The  results  are  set  forth  in  Table  u. 
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Table  II. — Gains  in  fattening  experiments  as  indicated  ly  taling  weights  before  and 
after  watering,  and  using  the  averages  of  seven  consecutive  weighings  al  the  beginning 
and  ending  of  the  experiments. 


I 


Number 

n  ■ 

1 

of  weeks 
in  experi- 
ment. 

Gain 
watering. 

Gain  after 
watering. 

DiflFer- 
ence. 

Pounds. 

Founds. 

Pounds. 

9 

95 

97 

- 

9 

117 

118 

1 

14 

126 

134 

8 

14 

156 

162 

6 

Steer  3  (1885)   

14 

120 

140 

20 

14 

116 

104 

 12 

Steer  5  (1885)   

17 

165 

200 

35 

Steer  6  (1885)   

15 

130 

J50 

20 

Steer  7  (1885)   

16 

143 

161 

18 

Steer  8  (1885)  

17 

155 

170 

15 

Steer  1  (1886)   

15 

128 

143 

15 

Steer  2  (1886)  

15 

153 

153 

0 

Steer  3  (1886)   

15 

145 

155 

10 

Steer  4  (1886)  

13 

138 

131 

From  this  table  it  will  be  seen  that  in  all  but  three  cases  the  gains  indicated  by 
the  weights  taken  after  watering  are  greater  than  those  obtained  before  watering 
and  that  in  the  extreme  cases  17  per  cent  of  the  gain  would  appear  to  have  been  due 
to  food  and  water.  This  gives  paiticular  stress  to  the  importance  of  always  weigh- 
ing in  the  same  conditions;  and  gains  to  be  compared  with  each  other  should  be  ob- 
tained in  the  same  manner. 

What  shall  be  considered  the  beginning  and  ending  weight  and  hoic  shall  itbeobtainedf — 
It  is  already  pretty  well  agreed  that  we  should  nse  the  average  of  several  consecutive 
weights  for  the  beginning  and  ending  weights  of  an  experiment;  yet  we  often  note 
that  there  has  been  but  a  single  weight  taken  at  the  beginning  and  ending  of  an 
experiment,  and  that  they  are  nsed  to  represent  the  loss  or  gain  due  to  the  particu- 
lar treatment.  A  glance  at  the  great  flnctnations  as  recorded  in  Table  lis  sufficient 
to  t«ll  that  this  is  unreliable,  and  that  we  must  use  more  than  one  weighing  to  ob- 
viate and  reduce  this  source  of  error.  There  is  a  danger  in  the  other  extreme  and 
there  must  be  a  limit;  consequently  how  many  weighings  shall  we  make  and  use  in 
our  averages? 

In  Table  iii  are  recorded  the  average  weights  obtained  by  using  three,  five,  and 
seven  consecutive  weighings  with  steers  on  maintenance  and  fattening  rations;  also 
the  gains  as  indicated  by  following  these  different  methods.  From  these  results  we 
find,  as  we  would  naturally  expect,  that  with  the  maintenance  ration  it  makes  but 
little  diiference  in  the  diflerent  averages  whether  we  use  three,  five,  or  seven  con- 
secutive weighings,  and  that  probably  the  more  we  use  the  more  nearly  we  approxi- 
mate the  truth.  With  the  fattening  rations  we  find  less  difi"erence  in  the  ditierent 
averages  than  we  should  expect — in  fact,  in  most  cases  the  agreement  is  surprising. 
On  this  basis  alone  we  would  not  be  warranted  in  advocating  more  than  three  con- 
secutive weighings  each  at  the  beginning  and  ending  of  an  experiment.  Cattle  on 
fattening  rations  and  doing  well  should  gain  2  or  3  pounds  per  day,  from  which  we 
see  that  if  we  use  the  average  of  seven  weights  instead  of  three  that  we  may  intro- 
duce an  error  of  from  10  to  20  pounds,  and  consequently  record  a  gain  which  was 
really  that  much  less  than  was  truly  the  case.  The  results  in  a  few  instances  as 
recorded  in  Table  iii  indicate  that  this  source  of  error  has  been  introduced.  From 
the  fact  as  presented  by  Table  iii,  and  reasoning  on  the  above  basis.  I  doubt  if  we 
would  be  warranted  in  using  more  than  three  consecutive  weighings  for  our  averages 
to  represent  weights  in  fattening  experiments. 
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Tabi.i-  hi. 


STEER  1. 


Before  watering. 

After  watering. 

I'  irst  weiglit. 

A  verag(iofthroe; 
weiglits. 

? 

iJ 
< 

a 

Si 

> 

IS 

1 

to 

o 
p 

if 
< 

Av(!rage  of  live 
weiglitH. 

II 

Maintenance  ration : 

Eeginuing  

End  of  two  weeks  

Indicated  gain  

End  of  experiment  

Total  gain  

Fattening  ration: 

First  mouth  

Gain'  

Gain  

Third  month  

Gain  

Pounds. 

870 
897 

Pounds. 

880 
892 

Pounds. 

884 
898 

Pounds. 

886 
901 

Foxinds. 

905 
930 

Pounds. 

918 
930 

Pounds. 

919' 
929 

Pounds. 

920 
933 

27 

12 

14 

15 

25 

12 

10 

13 

900 
30 

1.130 

1.150 

902 
22 

1, 116 

1,152 

903 
19 

1.112 
1,143 

902 
16 

1.116 
1. 144 

920 
15 

1,145 
.  1,170 

929 
11 

1. 136 
1,171 

930 
11 

1,141 
1, 170 

931 
11 

1,148 
1. 173 

20 

3G 

31 

28 

25 

35 

29 

25 

1, 185 
55 

1.179 

63 

1. 177 
65 

1, 181 
65 

1,227 
82 

1,  -223 
ST 

1,  212 
71 

1,213 
65 

1.210 
80 

1,210 
94 

1.  207 
95 

1,  204 
88 

1,270 
125 

1,  262 
126 

1.257 
116 

1,  255 
107 

1.245 
115 

1,  239 
123 

1,245 
133 

1,244 
128 

1.295 
150 

1,2S7 
151 

1.290 
149 

1,  201 
143 

STEER  2. 


Before  watering. 

After  w-atering. 

"S 

30 

o 
p 

IS 

=5  ? 
< 

1 

Av(irage  of  five 
weights. 

> 

It 

> 
< 

'3 

aa 

IS 

9 

«  . 

if ' 

3 

o  . 

Si? 

? 

Maintenance  ration : 

Beginning  

End  of  two  weeks  

Indicated  gain  

End  of  experiment  

Total  gain  

Fattening  ration : 

Gain  

Second  month  

Gain  

Third  month  

Gain  

Fourth  month  

Gain  

Pounds. 

953 
980 

Pounds. 

959 
978 

Pounds. 

965 
980 

Pounds. 

969 
984 

Pounds. 

971 
1,  005 

Pounds. 

993 
1,011 

Pounds. 

998 
1,012 

Pounds. 

1,002 
1,014 

27 

19 

15 

15 

34 

18 

14 

12 

958 
5 

1.087 
1. 120 

963 
4 

1,102 
1,119 

967 

2 

1,103 
1.120 

969 
0 

1,105 
1,113 

9S6 
15 

1, 145 
1,  IcO 

995 
2 

1,141 
1, 147 

997 
—1 

1. 145 
1, 148 

1,000 
—2 

1,148 
1,142 

33 

17 

17 

8 

5 

6  ,  3 

—6 

nr,187 
100 

1, 170 
68 

1,171 
68 

1,170 
65 

1,  2  25 
80 

1,215 
74 

1,208 
■63 

1,207 
59 

1,245 
158 

1,2.38 
136 

1.235 
132 

1,231 

12«i 

1,290 
145 

1,  290 
149 

1,281) 
1»& 

1, 278 
130 

1,255 
168 

1,253 
151 

1.  2'y6 
153 

l,2.-.8 
153 

1,300 
155 

1,297 
156 

1,298 
153 

1,'301 
153 

155 

Table  III— Coiitiiuiocl. 


STEER  3. 


Eetbre  watering. 

After  watering. 

First  weight. 

Average  of  three! 
weights.  1 

Average  of  five 
weights. 

o 

S  . 

a:  ^ 

First  weight. 

o 

O  J 

w  « 

Si 

k 

Average  of  live 
weights.  ^ 

Average  of  sevem 
weights.  \ 

Fattening  ration : 

Pounds. 

1,1G0 
1,  205 

Pounds. 

1,1G7 
1,  202 

Pounds. 

1,166 
1,194 

1,169 
1,191 

Foiinds. 

1,  220 
1.  225 

Pounds 

],209 
1,  232 

Pounds 

1,212 
1,  225 

Pounds. 

1,214 
1,228 

14 

45 

35 

28 

22 

23 

13 

1,234 
74 

1,213 
46 

1,  222 
56 

1,219 
50 

1, 285 
65 

1,272 
63 

"17262" 
50 

1,258 
44 

1,300 
140 

1,  292 
125 

1,  291 
125 

1,291 
122 

1,300 
80 

1,  328 
119 

1,  334 
122 

1,  336 
122 

1,315 
155 

^3li' 
145 

1,314 
148 

1,  314 
145 

1,  372 

I.. 

1,  365 
156 

1,367 
155 

1,  369 
155 

STEER  4. 


Eefore  watering. 

After  watering. 

First  weight,  j 

c  ^ 

ll 

'z  ^ 

Average  of  five 
weights. 

c 

o 
> 

<^  . 

^2 

o  ^ 
«  bC 

«  P 
^  s 

First  weight. 

Average  of  three 
weiglits. 

Average  of  five 
weights. 

Averajge  of  seven 
weights. 

F.ittening  ration: 

Second  month  

Gain  

Pounds. 

1,105 
1, 132 

Pounds. 

1,107 
1, 139 

Pounds. 

1,110 
1, 142 

Pounds. 

1,115 
1, 134 

Founds. 

1, 140 
1,167 

Pounds. 

1, 143 
1,167 

Pounds. 

1,148 
1,170 

Pounds. 

1,155 
1, 169 

27  j  32 

32 

19 

24  22 

14 

1, 195 
90 

1, 192 
85 

1, 192 
82 

1, 186 
71 

1,235 
95 

1,  227 
84 

1, 228 
80 

1^225 
70 

134 

1,250 
145 

1,248 
141 

1,246 
136 

1,240 
125 

1,300 
160 

1,296 
153 

1,  293 
145 

1,240 
135 

1.  240 
133 

1,  247 
137 

1,253 
138 

1,260 
120 

1,271 
128 

1,276 
128 

1,286 
131 

The  question  may  come  up  in  tliis  connection  as  to  whether  there  is  any  relation 
between  the  amounts  of  material  consumed,  matter  voided,  and  the  loss  or  gain  in 
weight.  In  order  to  answer  this  question.  Table  iv  has  been  added.  But  a  glance 
at  it  is  sufficient  to  show  that  there  is  no  direct  relation,  for  wliere  the  difference 
between  food  consumed  and  matter  voided  would  indicate  a  gain  of  34  pounds,  we 
iindoneof  only  4  pounds;  and  again  where  we  have  an  indicated  gain  of  14  pounds, 
we  find  a  loss  in  weight  of  11  pounds,  and  so  on  throughout  the  list. 
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Table  IV. — Bclaiion  het ween  food  and  icater,  excreia,  and  gain  or  loss  in  iceight. 


Steer  1. 

Steer  2. 

rodder 

Water 

Total 

Total 

Differ- 

Loss  or 

Fodder 

TTater 

Total 

Total 

Differ- 

Loss or 
gain  in 
weight . 

eateu. 

drimk. 

eat«n. 

voided. 

euce. 

gain  in 
weight. 

eaten. 

drunk. 

eaten. 

voided. 

ence. 

Pounds. 

i 

rou7ids. '  Pounds. 

Pounds. 

Pounds. 

i 

Potinds.' Pounds.  Pounds. 

Potinds. 

Pounds}  Pounds. 

Pounds. 

11.7 

32 

43.  7 

33.4 

+10.3 

12.  3 

41 

53.3 

33.  5 

+19.  8 

—  7 

11.0 

10 

21.0 

23.1 

-,2.1 

 36 

10.  5 

23 

33.5 

30.  5 

+  3.  0 

—  5 

11.3 

36 

47.  3 

28.0 

+19.3 

+  6 

9.  7 

35 

44.7 

31.7 

+13.  0 

+  3 

11.7 

44 

55.7 

21.4 

+  34.3 

+  4 

10.  0 

38 

48.0 

28.6 

+19.4 

+  2 

11.0 

33 

44.0 

29.4 

+14.6 

+  3 

13.5 

25 

38.5 

24.7 

+13.8 

—10 

11.5 

30 

41.5 

29.5 

+  12.0 

0 

11.3 

43 

54.3 

29.0 

+25.3 

+13 

10.9 

32 

42.9 

26.3 

+16.6 

+  3 

10.4 

32 

42.4 

32.9 

+  9.5 

+  2 

11.5 

33 

44.5 

28.5 

+16.0 

0 

11.0 

20 

3L0 

25.7 

+  5.3 

—20 

11.5 

33 

44.5 

32.9 

+11.6 

.  0 

U.6 

48 

59.6 

32.8 

+  26.8 

4  23 

11.3 

28 

39.3 

30.2 

+  9.1 

—  5 

11.7 

28 

39.7 

25.6 

+14.1 

—11 

12.1 

33 

45.1 

29.3 

+15.8 

+  2 

11.3 

18 

29.3 

27.7 

+  L6 

—  7 

11.3 

33 

44.3 

26.1 

+18.2 

+  2 

11.0 

45 

56.0 

27.0 

+29.0 

+  7 

11.9 

33 

44.9 

28.  0 

+16.  9 

0 

n.3 

28 

39.3 

24.9 

+14.4 

  2 

12.0 

28 

40.0 

33.  4 

+  6.6 

—  2 

11.2 

30 

4L2 

3L4 

+  9.8 

0 

11.6 

35 

46.6 

30.8 

+15.8 

0 

10.9 

35 

45.9 

26.1 

+  19.8 

0 

12.2 

35 

47.2 

21.4 

+15.8 

0 

10.8 

40 

50.8 

29.2 

+21.6 

+  2 

11.6 

30 

41.6 

31.1 

+10.5 

+  5 

10.6 

29 

39.6 

25.6 

-fl4.0 

12.1 

30 

42.1 

25.1 

+  7.0 

0 

10.7 

25 

35.7 

27.6 

+  8.1 

-5 

10,3 

25 

35.3 

25.6 

+  9.7 

—  3 

11.0 

30 

41.0 

30.1 

+10.9 

-5 

11.4 

33 

44.4 

29.4 

+15.0 

+  3 

10.5 

35 

45.5 

28.9 

+16.6 

0 

SUMMARY. 

From  tlie  figures  and  results  wliicli  liave  already  been  presented  the  following 
conclusions  may  be  warranted: 

(1.)  That  it  would  seem  best  to  follow  the  rule  of  weighing  before  watering  rather 
than  after. 

(2.)  That  the  average  of  three  weighings  at  the  beginning  and  the  same  at  ending 
an  exj)erimeut  should  be  used  as  the  starting  and  ending  weights. 

(3.)  We  should  always  weigh  in  the  same  manner  and  condition. 

(4.)  That  it  is  evident  we  should  endeavor  to  find  methods  by  which  to  obviate  the 
great  fluctuations  in  Aveight  which  usually  occur  from  day  to  day. 

Physical  Tests  of  Soils. 

By  E.  H.  LouGHRiDGE,  of  California. 

The  subject  of  soil  investigation  or  inquiry  into  its  chemical  and  physical  nature 
has  recently  begun  to  assume  some  prominence  among  those  scientists  who  give 
their  time  to  the  study  of  those  conditions  that  promote  or  hinder  the  growth  and 
development  of  plants  and  animals. 

A  few  of  these  have,  however,  for  many  years  believed  the  subject  to  be  of  prime 
importance  and  worthy  of  serious  attention,  as  preliminary  to  investigations  in 
which  the  relation  of  fertilizers  to  crops  is  concerned. 

Among  these.  Dr.  Robert  Peter,  of  Kentucky,  and  Prof.  E.  W.  Hilgard,  formerly  of 
Mississippi  but  now  of  California,  are  pioneers  in  this  country;  for  they  began  the 
analyses  and  interpretation  of  results  as  long  ago  as  the  fifties. 

As  more  than  one  thousand  analyses  of  soils  from  some  fifteen  States  have  been 
made  by  them  or  under  their  supervision,  and  under  conditions  and  methods  so  uni- 
form as  to  make  the  results  entirely  comparable,  I  wish  briefly  to  present  these 
methods  both  chemical  and  physical,  in  order  that  by  their  adoption  by  the  experi- 
ment stations,  the  comparability  may  be  extended  to  all  soils  over  the  United  States. 
That  such  a  result  is  desirable  in  the  extreme  no  one  can  deny;  and  its  practical 
value  ha.s  recently  been  very  forcibly  demonstrated  in  the  comparison  made  by  Prof. 
Hilgard  of  soils  of  the  moist  and  arid  regions  of  the  Atlantic  and  Pacific  slopes  of 
the  United  States  in  his  report  to  the  Weather  Bureau,  entitled  Relations  of  soils 
to  climate." 
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Tlie  motliod  of  actual  analysis  is  perhaps  in  itself  of  no  very  spceial  ini])<)rtaneo 
provided  accurate  results  are  obtained;  for  the  results  from  a  given  solution  should 
be  the  same  hy  any  method. 

It  is  the  method  by  -which  the  soil  solution  is  obtained  that  Ave  wish  to  l:;y  partic- 
ular stress  upon;  the  condition  in  which  the  analytical  portion  is  taken;  the  solvent 
used  and  the  time  of  digestion;  for  it  is  these  that  make  the  method  presented  by 
Prof.  Kedzie  the  object  of  criticism. 

Uniform  methods  in  the  preliminary  treatment  of  the  soil  is  then  the  main  jioinfe 
to  be  insisted  upon  by  those  having"  at  heart  the  comparability  of  results  and  the 
utilization  and  preservation  of  the  innuensc  amount  of  work  already  done. 

In  this  preliminary  Avork  there  are  two  points  which  mainly  produce  the  great  dif- 
ferences between  the  results  by  the  one  method  and  that  by  Kedzie. 

The  first  is  in  the  size  of  the  meshes  through  which  the  soil  is  passed;  or  the  limit 
in  size  of  the  particles  which  make  up  the  so-called  line  earth.  The  method  of  the 
Kedzie  chemists  places  the  maximum  at  1  millimeter,  while  that  of  onr  method  is 
one-half  millimeter. 

This  admission  of  grains  of  from  one-half  to  1  millimeter  into  the  calculation  would 
produce  in  some  soils  a  great  difference  in  percentage  results.  In  many  of  onr  sandy 
soils  several  per  cent  of  such  coarse  materials  would  be  added  to  the  basis  of  calcu- 
lation, and  to  that  extent  dilute  the  fine  soil  with  inert  matter.  This  question  as  to 
what  should  be  rejected  from  the  analyses  was  considered  very  early  in  the  history 
of  soil  investigation,  and  l)oth  Drs.  Peter  and  Hilgard  concluded  that  all  aboN  C  one- 
half  nullimeter  should  be  relegated  to  the  rejected  grit  and  gravel  scries,  as  compris- 
ing nuitters  entirely  devoid  of  plant  food. 

The  percentages  are  determined,  of  course,  but  it  is  useless  to  clog  the  filter  with 
this  increased  amount  of  insoluble  residue  and  dilute  the  already  small  amount  of 
plant  food. 

To  include  gravel  and  such  coarse  material  in  a  chemical  analysis  is  of  course 
preposterous  and  a  limit  must  be  made  to  the  size  of  the  xiarticles  admitted  to  the 
tine  earth  So  long,  then,  as  this  limit  is  to  be  an  arbitrary  one,  is  it  not  by  far  the 
wisest  course  to  adopt  that  of  the  one-half  millimeter  by  which  so  much  work  has 
already  been  done  than  to  take  the  one  millimeter  and  throw  out  of  comparison 
that  work  as  well  as  the  interpretation  of  results  so  carefully  made  by  Prof.  Hilgard 
on  that  basis.  The  hygroscopic  moisture  absorbed  by  a  soil  is  a  very  important  in- 
dex to  its  power  of  resisting  drouth,  and  hence  is  always  determined  under  condi- 
tions representing  the  tAvo  extremes  of  extra  dryness  and  of  air  saturated  with  moist- 
ure at  a  regular  temperature. 

We  thus  have  data  for  comparison  under  uniform  conditions;  Avhilc  on  the  other 
hand  the  Kedzie  method  takes  an  air-dried  soil  for  its  hygroscopic  moisture  deter- 
mination, and  the  condition  of  atmosphere  is  not  noted. 

I  have  thus  briefly  sketched  the  points  in  the  Kedzie  method  of  analyses  that  are 
fatal  to  any  attemiit  at  comparison  of  results  Avith  the  vast  amount  of  work  already 
done;  and  they  are  points  embraced  almost  exclusively  in  the  prelimiiuiry  treat- 
ment of  the  soil.  I  will  uoav  present  the  method  as  used  hy  us,  and  Avhich  has  been 
prepared  by  Prof.  Hilgard,  and  I  sincerely  hope  that  it  will  be  adoi)ted  by  those 
chemists  Avho  may  take  up  the  subject  of  soil  analysis. 

MECHANICAL  ANALYSIS. 

It  is  hardly  necessary  to  rcAnew  for  you  the  troubles  and  trials  that  Prof.  Hilgard 
was  subjected  to  in  his  first  iuAxstigation  of  the  mechanical  constituents  of  soiL  and 
which  led  up  finally  to  his  designing  the  present  apparatus,  which  he  terms  a  soil 
elutriator. 

I  will  only  say  that  the  cause  of  all  his  trouble  in  the  use  of  the  Nobel  ai)paratus 
and  with  beakers  Avas  the  strong  tendency  of  the  fine  particles  to  coalescence,  a  ten* 
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dency  that  belongs  to  all  from  clay  up  to  particles  of  2  millimeters  diameter  or  16 
millimeters  hydraulic  value.  Prof.  Hilgard  therefore  put  into  exercise  his  ingenu- 
ity and  designed  tlic  present  form  of  apparatus,  though  only  recently  has  it  been 
perfected  as  presented  to  you.  A  prime  requisite  is  a  uniformity  in  the  velocity  of 
each  current  of  water. 

To  secure  a  uniform  velocity  it  was  of  course  necessary  that  the  pressure  of  the 
column  of  water  above  the  elutriator  should  be  constant  at  whatever  the  height  of 
water  in  the  reservoir. 

The  Mariottes  bottle  fulfills  these  conditions,  and  is  placed  on  a  shelf  some  15  or 
20  inches  above  the  top  of  the  cylinder  of  the  elutriator. 

With  this  instrument  very  accurate  results  are  obtained;  and,  what  is  more,  sedi- 
ment of  any  desired  hydraulic  value  can  be  isolated  by  regulating  the  flow  of  the 
current. 

The  apparatus  has  the  advantage  over  other  methods,  also,  in  permitting  tlie 
operator  to  do  other  work,  having  only  to  keep  an  eye  occasionally  on  it  and  an  ear 
open  to  catch  any  irregular  movement  in  churn  or  bubbles  of  air  in  the  Mariottes 
bottle. 

Method  of  Soil  Analysis. 

[Adopted  by  Drs.  Eobert  Peter  and  E.  W.  Hilgard  in  the  analysis  of  over  1,000  soils  of  the  Southern 
and  Pacific  States,  for  the  Tenth  United  States  Census,  and  for  the  vai'ious  Stat<i  reports  by  the 
same  authors.] 

The  soil  is  thoroughly  broken  up  dry  with  a  rubber  pestle,  or,  in  case  of  clayey 
soils,  digested  with  distilled  water  until  thoroughly  disintegrated.  It  is  then  sifted 
or  washed  (as  the  case  may  be)  through  a  sieve  of  5  millimeters  clear  aperture;  it 
Avashed,  the  muddy  water  must  be  evaporated  to  dryness  with  the  soil  slush  and  tJie 
whole  thoroughly  mixed.  The  samples  so  obtained  constitute  the  fine  earth  "to 
be  used  inchemical  analysis ;  the  coarse  portions  are  to  be  further  segregated  by  sieves 
and  their  mineralogical  constituents  identified  Avith  the  microscope,  reagents,  or 
Thoulets  solution,  as  the  case  may  require.  The  fine  earth  is  exposed  to  an  atmos- 
phere saturated  with  moisture  for  about  twelve  hours  at  the  ordinary  temperature 
(60^F.)  of  the  cellar  in  Avhich  the  box  should  be  kept.  For  this  it  is  sifted  in  a  layer 
of  about  1  millimeter  thickness  upon  glazed  paper,  on  a  wooden  table  in  a  small 
covered  box  (12  by  9  by  8  inches)  in  Avhich  there  is  about  an  inch  of  water;  the  inte- 
rior sides  and  cover  of  the  box  should  be  lined  with  blotting  paper,  which  is  kept  sat- 
urated with  water,  to  insure  the  saturation  of  the  air. 

After  eight  to  twelve  hours  the  earth  is  transferred  as  quickly  as  possible,  in  the 
cellar,  to  a  weighed  drying  tube,  and  weighed;  it  is  then  placed  in  a  paraffin  bath; 
the  temperature  gradually  raised  to  200°  (C.)  and  kept  there  twenty  to  thirty  min- 
utes (rapidity  of  raising  temperature  depending  upon  the  amount  of  moisture  in  the 
soil),  a  current  of  dry  air  passing  continually  through  the  tube.  It  is  then  weighed 
again  and  the  loss  in  weight  gives  the  hygroscopic  moisture  in  saturated  air. 

From  the  drying  tube  two  quantities  are  weighed  out;  2  to  2.5  grams  for  general 
analysis,  and  3  to  3.5  grams  for  phosphoric  acid  determination.  Of  very  sandy  soils, 
as  much  as  4  grams  may  be  taken  for  general  analysis. 

I. — General  Analysis. 

(1)  The  weighed  quantity,  usually  of  2  to  2.5  grams,  is  brought  iuto  a  small  ])or- 
celain  beaker  covered  with  a  watch  glass,  treated  with  8  to  10  times  its  bulk  of 
hydrochloric  acid  of  1.115  specific  gravity  and  two  or  three  drops  of  nitric  acid,  and 
digested  for  five  days  over  the  laboratory  steam  bath.  At  the  end  of  this  time  it  is 
evaporated  to  dryness,  first  on  the  water  bath  and  then  on  the  sand  bath.  By  this 
treatment  all  the  silica  is  rendered  insoluble. 

It  is  now  moistened  with  strong  hydrochloric  acid  and  two  or  three  drops  of  nitric 
Acid,  Avarmcd,  and;  after  allowing  it  to  stand  a  few  hours  on  the  water  bath,  treated 
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Avitli  distilled  water ;  then  it  is  liltcred  Ironi  tlic  insoluble  residue  which  is  strongly 
ignited  and  weighed. 

'  Xote  1. — If  the  liltrate  should  he  turbid  the  insoluble  residue  which  has  gone 
through  the  filter  can  be  recovered  in  the  iron-and-aluniina  deternnuatiou. 

The  insoluble  residue  is  next  boiled  for  lifteen  or  twenty  minutes  in  a  concen- 
trated solution  of  carbonate  of  soda,  to  whicb  a  few  drops  of  caustic  lye  should  then 
bo  added  to  prevent  reprecipitatiou  of  the  dissolved  silica.  The  solution  is  then  fil- 
tered hot. 

The  dilference  betAveen  the  weight  of  the  total  residue  and  that  of  undissolved  sand 
and  mineral  powder  is  recorded  as  soluble  silica,"  being  the  aggregate  of  that  set 
free  by  the  acid  treatment,  and  that  previously  existing  in  the  soil.  The  latter, 
however,  rarely  exceeds  5  per  cent. 

(2)  The  acid  hltrate  from  the  total  insoluble  residue  is  evaporated  to  a  couA'cnient 
bulk.  In  case  the  filtrate  should  indicate  by  its  color,  etc.,  the  presence  of  any  con- 
siderable anu)unt  of  organic  matter,  it  should  be  oxidized  by  aqua  regia,  otherwise 
there  will  be  dilhculty  in  separating  alumina. 

(3)  The  tiltrate  thus  prepared  is  now  brouglitto  boiling  and  treated  with  ammonia, 
whereby  the  iron  and  alumina  are  precipitated;  it  is  kept  boiling  until  the  excess  of 
ammonia  is  driven  off,  and  then  filtered  hot.    (Filtrate  A.) 

iS'ote  2. — If  the  boiling  is  continued  too  long,  filtration  becomes  very  difficult  and 
a  part  of  the  precipitate  may  redissolve  in  washing.  Filtration  may  bo  begun  so 
soon  as  the  uose  fails  to  note  the  presence  of  free  ammonia ;  test  paper  is  too  delicate. 
Failure  to  boil  long  enough  involves  the  contamination  of  the  iron-alumina  precix)i- 
tate  witli  lime  and  manganese. 

(4)  The  precipitation  of  iron  and  alumina  is  well  washed  with  boiling  water,  then 
removed  from  the  filter  to  a  platinum  dish.  The  small  quantity  which  unavoidably 
remains  ou  the  filter  is  dissolved  with  hydrochloric  acid  (boiling) ;  the  filter  is  then 
added  to  the  alumina  or  may  serve  for  filtering  the  alumina  subsequently. 

The  iron  and  alumina  x>recipitate  (with  tilter)  of  No.  3  is  dissolved  in  a  mixture  of 
about  5  cubic  ceutimeters  hydrochloric  acid  and  20  cubic  centimeters  water.  Then 
filter  (see  note  1)  and  make  ujj  to  150  cubic  ceutimeters.  Take  50  cubic  centimeters 
for  the  determination  of  iron  and  alumin;i  together  (by  precipitation  with  ammonia) 
and  50  cubic  centimeters  for  iron  alone;  keep  50  cubic  centimeters  in  reserve.  De- 
termine the  iron  by  means  of  a  standard  solution  of  xiermanganate  of  potash,  after 
reduction;  this  latter  is  done  T)y  evaporating  the  50  cubic  ceutimeters  almost  to 
dryness  Avith  strong  sulphuric  acid,  adding  water  and  transferring  the  solution  to  a 
flask,  and  then  reducing  by  means  of  pure  metallic  zinc  in  the  usual  way.  The 
alumina  is  then  determined  by  ditfereuce. 

(5)  The  filtrate  A  from  iron  and  alumina  is  acidified  slightly  with  HCl.  and  if  too 
bulky,  is  evaporated  down  to  about  25  cubic  centimeters  (unless  the  soil  is  a  cal- 
careous one)  and  the  lime  is  prcci2)itated  from  it  by  neutralizing  with  ammonia  and 
adding  amnionic  oxalate. 

The  precipitation  of  the  lime  sluiuld  be  done  while  boiling,  as  the  precipitat«> 
settles  much  more  easily.  It  is  allowed  to  stand  for  twelve  hours,  then  filtered  off, 
washed  with  cold  water  and  dried.    (Filtrate  C.) 

By  ignition  tlie  precipitate  is  partially  converted  into  the  oxide.  This  is  then 
heated  with  twice  its  bulk  of  powdered  ammonium  carbonate,  moistened  Avith  hot 
Avater  and  exposed  to  a  gentle  beat  (50  to  80^  C.)  until  all  the  ammonia  is  expelled. 
It  is  then  dried  beloAv  red  lieat  and  Aveighed  as  lime  carbonate.  When  the  amount 
of  lime  is  at  all  considerable,  the  treatment  with  amnionic  carbonate  must  be  re- 
peated till  a  constant  Avei|5;ht  is  obtained. 

(6)  Tlie  filtrate  C  from  the  lime  is  brought  into  a  hard  Bohemian  flask,  evaporated 
doAvn  over  the  san<l  bath  and  the  ammoniacal  salts  destroyed  Avith  aqua  regia  (LaAV- 
rence  Smith's  method.)  From  the  flask  it  is  removed  to  a  small  beaker  and  cA'apor- 
ated  to  dryness.    This  process  usually  occupies  four  to  live  liours.    The  residue 
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should  be  crystalline-granular;  if  white-opaque,  ammonic  nitrate  remains  and  must 
be  destroyed  by  HCl. 

The  dry  residue  is  now  moistened  with  nitric  acid  and  the  silica  present  is  sepa- 
rated by  liltration  from  the  filtrate  which  should  not  amount  to  more  than  10  or  15 
cubic  centimeters.  Sulphuric  acid  is  then  precipitated  by  treatment  with  a  few 
drops  of  baric  nitrate;  both  the  solution  and  the  reagent  being  heated  to  boiling. 
If  the  quantity  of  sulphuric  acidis  large,  it  may  be  filtered  off  after  the  lapse  of  four 
or  five  hours.  (^Filtrate  D.)  If  very  small  let  it  stand  twelve  hours.  The  precipitate 
is  washed  out  with  boiling  water,  dried,  ignited  and  weighed.    (Filtrate  D.) 

Note  3. — Care  should  be  tali  en  in  adding  the  barium  nitrate  to  use  only  the  least 
possible  excess,  because  in  such  a  small  concentrated  acid  solution  the  excess  of 
barium  nitrate  may  crystallize,  and  will  not  readily  dissolve  in  hot  water.  C"re 
must  also  be  taken  not  to  leave  in  the  beaker  the  large  heavy  crystals  of  baric  sul- 
phate, of  which  a  few  sometimes  constitute  the  entire  precipitate,  rarely  exceeding 
a  few  milligrams.  Should  the  ignited  precipitate  show  an  alkaline  reaction  on 
moistening  with  water,  it  must  be  treated  with  a  drop  of  HCl  refiltered  and 
reweighed. 

(7)  Filtrate  D  is  now  evaporated  to  dryness  in  a  platinum  dish;  the  residue  is 
treated  with  twice  its  bulk  of  crystallized  oxalic  acid,  moistened  with  water  and 
exposed  to  gentle  heat.  It  is  then  strongly  ignited  to  change  the  oxalates  to  car- 
bonates ;  this  treatment  with  oxalic  acid  must  be  made  in  a  vessel  which  can  be 
kept  well  coA'ered,  otherwise  there  is  danger  of  loss  through  spattering.  As  little 
water  as  possible  should  be  used,  as  otherwise  loss  is  difficult  to  avoid  from  evolu- 
tion of  carbonic  gas.  Spatters  on  the  cover  should  not  be  washed  back  into  the 
basin  until  after  the  excess  of  oxalic  acid  has  been  volatilized.  The  ignited  mass 
should  have  a  slightly  blackish  tinge,  to  prove  the  conversion  of  the  nitrates  into 
carbonates.  White  portions  may  be  locally  re-treated  with  oxalic  acid.  The 
ignited  mass  is  treated  with  a  small  amount  of  water  which  dissolves  the  alkaline 
carbonates  and  leaves  the  carbonates  of  magnesia,  proto-sesqui oxide  of  manganese, 
.and  the  excess  of  barium  carbonate  behind.  The  alkalies  are  separated  by  filtra- 
tion into  a  small  platinum  dish  (Filtrate  E),  and  the  residue  w«ll  but  economically 
washed  with  water  on  a  small  filter.  When  the  filtrate  exceeds  10  cubic  centi- 
meters, it  will  on  evaporation  show  so  much  turpidity  from  dissolved  earthy  carbon- 
ates as  to  render  refiltration  on  a  minute  filter  necessary,  since  otherwise  the  soda 
percentage  will  be  found  too  large,  magnesia  too  small. 

Note  4. — If  on  dissolving  the  ignited  mass  the  solution  should  appear  greenish, 
from  the  formation  of  alkaline  manganates,  add  a  few  drops  of  alcohol  to  reduce  the 
manganese  to  insoluble  dioxide. 

The  residue  of  barium,  magnesium,  and  manganese  compounds  is  now  treated  on 
the  filter  with  hydrochloric  acid,  and  the  platinum  dish  is  washed  with  warm  nitric 
acid  (not  hydrochloric,  for  the  platinum  dish  may  be  attacked  by  chlorine  from  the 
manganese  dioxide),  dissolving  any  small  traces  of  precipitate  that  may  have  been 
left  behind. 

(3)  The  solution  containing  the  chlorides  of  magnesium  and  mangaDese  is  now 
freed  from  the  barium  salts  by  hot  precipitation  with  sulphuric  acid,  and  the  barium 
sulphate,  after  settling  a  few  hours  is  filtered  oif.  The  filtrate  is  neutralized  with 
ammonia,  any  resulting  small  precipitate  (of  iron)  is  filtered  oft^,  and  the  manganese 
precipitated  with  ammonic  sulphide.  Let  stand  twelve  hours,  and  filter  (filtrate 
F);  wash  with  cold  water,  dry,  ignite,  and  weigh  as  manganic  proto-sesquioxide 
Mna  04. 

(  9)  The  filtrate  F  from  the  manganese  is  now  freed  from  sulphur  by  acidulating 
with  hydrochloric  acid,  evaporating  down  if  necessary,  and  filtering.  From  the 
filtrate  the  magnesia  is  precipitated  by  adding  an  equal  amount  of  ammonia  and 
treating  with  sodic  phosphate.  After  standing  at  least  twenty-four  hours,  the 
magnesia  salts  may  be  filtered  off,  washed  out  with  ammoniacal  water,  dried,  ignited, 
and  weighed  as  magnesium  pyro  phosphate. 


IGl 


(10)  TIio  tiltnito  E,  wliijli  sh  >nl  I  ii  )t  hi  m  yca  th  in  10  or  15  enh'ic  ccniimdoYi, 
containin:^  tlio  caibouates  of  tlic  alkalies,  is  evapoiated  to  dryness  and  gently  I'nsed 
so  as  to  render  iusolu1)le  anj' niagnesinni  carbonate  that  may  have  gone  through; 
then  redissoh  cd  and  liitered  into  a  small  weighed  i)latinnm  dish  containing  a  lew 
drops  of  hydrochloric  acid,  to  change  the  carbonates  into  chlorides;  evaporated  to 
dryness,  exposed  to  a  gradually  rising  temperature  (below  red  heat),  by  which  the 
chlorides  are  thoroughly  dried  and  freed  from  moisture  so  as  to  prevent  the  decrepi- 
tation that  would  otherwise  occur  on  ignition.  Then,  holding  the  ph\tinum  basin 
linnly  by  forceps  grasping  the  clear  edge,  pass  it  carefully  over  a  very  low  Bnuscu 
flame,  so  as  to  cause,  successively,  every  iiortion  of  the  scaly  or  powdery  residue  to 
collapse  without  fully  fusing.  There  is  thus  no  loss  from  volatilization,  and  no 
difficulty  in  obtaining  an  accurate,  constant  weight. 

The  weighed  chlorides  are  now  brought  by  means  of  a  little  water  into  a  small 
beaker  or  porcelain  dish,  treated  with  a  sufficient  quantity  of  i>latinic  chloride,  and 
evaporated  to  dryness  over  the  water  bath.  The  dried  residue  is  treated  with  a 
mixture  of  three  parts  alcohol  and  one  part  ether,  leaving  the  potassio-platinic-chlo- 
ride  undissolved.  This  is  put  on  a  filter  and  washed  with  ether-alcohol.  When 
dried  the  precipitate  and  fJter  are  pift  Into  a  small  platinum  crucible  and  exposed 
to  a  heat  sufficiently  intense  to  reduce  the  platinum  chloride  to  metallic  platinum 
and  to  volatilize  the  greater  part  of  the  jiotassi am  chloride.  This  is  easily  accom- 
plished in  a  crucible  which  is  roughened  by  being  constantly  used  for  the  same  pur- 
pose (and  no  other),  the  spongy  metal  causing  a  ready  evolution  of  the  gases. 

The  reduced  platinum  is  now  first  washed  with  hot  acidulated  water,  then  with 
pure  water,  then  all  moisture  is  driven  off  and  it  is  weighed.  From  the  weight  of 
the  i^latinum  is  calculated  the  j^otassic  chloride  and  the  oxide  corresponding;  the 
difterence  between  the  weights  of  the  total  alkaline  chlorides,  and  the  potassic 
chloride  gives  the  sodic  chloride  from  which  may  be  calculated  the  sodic  oxide. 

II.— PlIOSPilORIC  ACID  DETERMINATION. 

(11)  The  weighed  quantity  of  3  to  5  grams  is  ignited  in  a  platinum  crucible,, 
care  being  taken  to  avoid  all  loss  by  dusting.    The  loss  of  weight  after  full  ignition 
gives  the  amount  of  chemically  combined  water  and  volatile  and  combustible  mat- 
ter. 

(12)  The  ignited  soil  is  now  removed  to  a  porcelain  or  glass  beaker,  treated  with 
four  to  five  time^  its  bulk  of  strong  nitric  acid,  digested  for  two  days,  evaporated  to 
dryness  first  over  the  water  bath  and  then  over  the  sand  bath;  moistened  with  uitric 
acid,  heated  and  treated  with  water.  After  standing  a  few  hours  on  the  water  bath 
it  is  filtered  off  from  the  insoluble  residue  and  the  filtrate  is  evax^orated  to  a  very 
small  bulk  (10  cubic  centimeters)  and  treated  with  about  twice  its  bulk  of  ammo- 
nium raolybdate,  thus  precipitating  the  x^hosplioric  acid.  After  standing  at  least 
twelve  hours,  at  first  on  the  steam  bath,  it  is  filtered  oft'  and  washed  with  a  solution 
of  ammonium  nitrate  acidified  with  nitric  acid.  The  washed  precipitate  is  dissolved 
on  the  filter  with  dilute  ammonia.  After  washing  the  filter  carefully  the  ammo- 
iiiacal  solution  is  treated  with  magnesia  mixture,  by  which  the  phosphoric  acid  is 
precipitated.  After  allowing  it  to  stand  twenty-four  hours  it  is  filtered  ott",  washed 
in  the  iisual  way,  dried,  ignited  and,  weighed  as  magnesium  x»yroi)hosphate,  from 
which  the  x)hosphoric  acid  is  calculated.  The  per  cent  of  phosphoric  acid  found  is 
to  be  subtracted  from  that  of  the  alumina. 

Xoie. — When  a  gelatinous  residue  remains  on  the  filter  after  dissolving  the  molyb- 
do-x>hosphate  with  ammonia,  it  may  consist  either  of  silica  not  rendered  fully  insolu- 
ble in  the  first  evax)oration,  or,  more  rarely,  of  alumina  containing  phosphate.  It 
should  be  treated  with  strong  uitric  acid,  and  the  filtrate  with  ammonic  molybdate. 
Any  precipitate  formed  is  of  course  added  to  the  main  quantity  before  precipitating 
with  magnesia  solution. 
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HUMUS  DETEKMINATIOX  IN  SOILS. 

About  10  grams  of  soil  are  weighed  off  into  a  prepared  filter.  The  soli  should  be 
covered  with  a  piece  of  paper  (filter),  so  as  to  prevent  it  from  packing  when  solvents 
are  poured  on  it. 

It  is  now  treated  iwith  hydrochloric  acid  from  0.5  to  1  per  cent  stron-  (951 
cubic  centimeters  of  strong  acid  and  30  cubic  centimeters  of  water)  to  dfssolve 
out  the  lime  and  magnesia,  which  prevent  the  humus  from  dissolving  in  ammonia 
Treat  with  the  acid  until  there  is  no  reaction  for  lime;  then  wash  out  the  acid  with 
water  to  neutral  reaction.  Dissolve  the  humus  with  weak  ammonia  water,  prepared 
by  diluting  common  saturated  ammonia  water  (173  cubic  centimeters  ammonia  to 
water).  Evaporate  the  humus  solution  to  dryness  in  a  weighed  platinum  dish'at 
100,  C. ;  weigh,  then  ignite.    The  loss  of  weight  gives  the  weight  of  humus. 

The  residue  from  ignition  is  carbonated  with  carbonic  gas,  heated,  and  weicrhed 
thus  giving  the  ash.  It  is  then  moistened  with  nitric  acid  and  evaporated  to^dry- 
ness.  The  residue  is  treated  with  nitric  acid  and  water,  allowed  to  stand  a  few 
hours,  and  the  solution  filtered  from  the  insoluble  residue,  which  is  i-nited  and 
weighed,  giving  the  silica.  •  ° 

The  '^soluble"  phosphoric  acid  is  determined  from  the  solution  by  the  usual 
method,  as  magnesic  pyrophosphate.  It  usually  amounts  to  a  fraction  varvin-  from 
one-halt  to  as  little  as  one-tenth  of  the  total  in  the  soil.  '  * 

While  the  P,05  so  determined  is  manifestly  more  soluble  and  more  available  to 
vegetation  than  the  rest  of  that  found  by  extraction  with  stronger  acid,  it  is  clearly 
not  as  available  as  that  which,  when  introduced  in  the  form  of  superphosphates 
exerts  such  striking  effects,  even  though  forming  a  much  smaller  percentao-e  of  the 
whole  soil.  Nevertheless,  very  striking  agreement  with  actual  practice"  is  often 
found  in  making  this  determination. 

The  estimation  of  ''humus"  by  combustion  in  any  form  of  the  total  om-anic  mat 
ter  in  the  soil  gives  results  varying  according  to  the  season,  and  havino-^no  direct 
relation  to  the  active  humus  of  the  soil.  * 
•  It  is  strenuously  suggested  that  in  the  presentation  of  the  results  of  a  soil  analvsis 
the  order  of  the  electrolytic  series  be  observed,  as  in  the  schedule  annexed,  so  as  to 
facilitate  comparisons.  The  ''insoluble  residue  -  is  best  placed  at  the  head  of  the 
column,  as  it  indicates  at  a  glance,  approximately,  the  general  character  of  the  soil 
as  sandy  or  clayey.  ' 

For  suggestions  concerning  the  interpretation  of  analyses  made  accordino-  to  the 
above  method  see  "Keport  on  the  Experiment  Stations  of  the  University  of  Cali- 
fornia," 1890,  pp.  151-172. 

Suggested  Experiments  ex  Beeedixg. 

By  William  H.  Ebeweh,  0/  Connecticut. 

Practical  breeding  has  become  a  greatly  specialized  art,  and  the  natural  laws  in- 
volved are  a  very  fit  subject  for  experimental  study  at  the  stations.  Allhou-h  the 
general  rules  seem  to  be  fairly  well  understood,  nevertheless  some  of  the  funda- 
mental laws  of  breeding  are  not  yet  established,  and  will  not  be  until  proved  by 
experiments  made  for  this  special  end  by  trained  biologists  working  accordin-^  to  sci- 
entific methods.  " 

For  example:  It  is  almost  universally  believed  by  practical  breeders  that  "ac- 
quired characters"  are  sometimes,  or  at  least  to  some  degree,  transmitted  by  hered- 
ity aiid  they  practice  accordingly.  This  belief  has  been  so  widelv  shared  bv  scien- 
tists that  until  lately  it  has  been  a  sort  of  scientific  dogma. 

Within  a  few  years,  however,  this  dogma  has  been  questioned  bv  a  larcre  numl)er 
of  very  eminent  biologists,  many  of  whom  deny  it  in  toto  and  claim  that'fr.mi  the 
very  nature  and  basis  of  heredity  such  transmission  can  not  take  place  under  anv 
circumstances  nor  to  any  degree  whatever. 
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Between  the  two  extremes  there  is  a  consiflerable  following  which  allows  the  pos- 
sibility of  the  heredity  of  acquired  characters."  but  denies  that  it  has  any  prac- 
tical value  in  the  evolution  of  species  in  nature,  and  conseciuently  plays  no  part  in 
the  improvement  of  breeds  by  art. 

This  uncertainty  is  so  far-reaching  in  its  applications  and  so  important  in  its  eco- 
nomic results  that  I  suggest  a  few  series  of  experiments  to  be  made  at  agricultural 
experiment  stations.  The  costly  character  of  the  best  stock  used  in  practical  breed- 
ing and  the  cost  of  the  means  and  appliances  for  breeding  in  its  most  advanced 
practice  place  this  out  of  reach  of  the  stations.  The  experiments  I  suggest  may 
be  carried  out  with  some  small  and  inexpensive  species  of  domestic  animals.  The 
experiments  had  better  be  made  with  mammals  than  with  poultry,  and  the  laws 
involved  can  be  as  well  established  by  experiments  on  rabbits,  guinea  pigs,  or  even 
rats  and  mice,  as  with  the  most  expensive  trotters  or  short-horns. 

The  eminent  Prof.  August  Weisniann  and  his  followers  claim  that  none  of  the 
changes  produced  on  an  animal  after  its  birth  are  ever  transmitted  by  heredity  to 
its  offspring,  even  in  the  slightest  degree;  that  the  changes  in  the  parent  due  to 
nutrition,  those  which  follow  from  increased  or  diminished  funcl^ion,  the  effects  of 
mutilation,  injury,  and  disease — in  *hort,  of  ''any  of  the  external  influences  which 
act  upon  the  body" —never  are,  and  never  can  be,  by  any  possibility,  transmitted; 
that  the  fundamental  causes  of  heredity  absolutely  forbid  it. 

I  have  yet  to  find  the  successful  breeder  who  accepts  this  as  an  established  law  of 
nature,  nor  is  it  accepted  by  all  biologists.  I  think,  therefore,  that  experiment  sta- 
tions, established  for  the  investigation  of  natural  laws  of  economic  importance, 
should  undertake  experiments  to  find  out  what  is  the  law  involved  in  such  cases.  I 
would  suggest  that  the  experiments  be  carried  along  in  at  least  two  parallel  lines, 
one  to  determine  the  effect  of  nutrition,  the  other  of  function.  These  would  be  the 
easier  and  of  more  obvious  application  to  the  average  practical  breeder. 

If  rabbits,  for  example,  are  chosen  for  experiment,  I  would  recommend  that  the 
beginning  be  made  with  a  sufficiently  large  number  of  animals  so  that  the  breeding 
need  not  be  very  close,  and  that  the  original  stock  consist  of  several  breeds,  half  a 
dozen  or  more,  their  blood  to  be  variously  mixed  by  crossing  as  the  experiments  go 
on  in  order  that  the  mongrel  produce  may  have  a  greater  tendency  to  vary  under  the 
conditions  imposed  than  if  but  one  original  breed  was  used  whose  characters  were 
well  fixed  and  more  liable  to  breed  true  to  the  parent  type. 

Let  two  sets  from  the  same  stock  be  bred  separately  and  the  experiments  carried 
on  along  two  parallel  lines:  the  one  well  fed  during  growth,  that  the  mature  ani- 
mals may  be  of  good  and  full  size;  the  other  be  stunted  during  growth  by  under 
feeding.  Consider  this  for  a  considerable  number  of  successive  generations,  ten  or 
fifteen  at  least,  the  one  series  continually  well  fed,  the  other  continually  under  fed, 
and  carefully  record  the  results  during  the  progress.  Also  keep  a  record  of  the  num- 
ber of  each  produced,  that  one  phase  of  the  mooted  question  of  the  causes  of  sex 
may  be  investigated  at  the  same  time. 

Inasmuch  as  the  whole  increase  of  the  flock  could  not  be  kept  in  the  reducing  of 
the  numbers  from  time  to  time  great  care  should  be  used  that  selection  as  to  size  be 
not  practiced;  they  should  be  selected  by  averages,  by  weighing,  or  in  some  other 
satisfactory  way. 

The  outcome  of  such  a  series  of  experiments  would  be  of  vast  importance  ulti- 
mately in  determining  thenatural  laws  which  underlie  the  best  treatment  for  grow- 
ing animals  intended  for  breeding. 

For  determining  the  influence  of  the  exercise  or  disuse  of  function  another  series 
is  requisite.  Function  may  be  impaired  by  disuse,  by  injury,  or  by  mutilation,  by 
disease,  or  by  other  causes. 

The  most  convenient  and,  for  various  reasons,  the  best  way  would  be  to  impair 
function  by  mutilation.  Suppose  we  use  rabbits  (as  in  the  previously  suggested 
experiments),  beginning  with  a  considerable  number  of  breeds,  and  crossing  until 
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one  had  a  mongrel  stock  of  the  dififerent  breeds  variously  intermingled.  Let  us, 
from  the  beginning,  amputate  some  one  limb,  soon  after  birth,  of  all  the  animals, 
always  amputating  the  corresponding  limb  (say  the  left  foreleg  or  the  right  hindleg, 
not  the  left  of  one  animal  and  the  right  of  another,  but  always  the  corresponding 
limb).  Pursue  this  for  at  least  ten  or  liftcen  successive  generations,  and  record  the 
results.  Some  other  injury  might  bo  more  convenient,  as  the  extirpation  of  an  eye, 
inasmuch  as  there  are  several  recorded  cases  of  alleged  transmissions  of  injury  to 
the  eye. 

If  mutilation  be  objected  to,  then  resort  to  the  more  troublesome  process  of  x^re- 
venting  use.  Tie  up  or  in  some  other  way  prevent  the  use  of  one  limb  or  the  use  of 
one  eye,  from  birth  on,  and  note  the  effect,  if  any,  on  successive  generations. 

"While  such  interference  with  function  is  not  precisely  the  reverse  of  exercise  and 
training  (as  shown  in  the  development  of  speed  in  trotters  and  milk  in  cows),  yet 
the  laws  involved  are  the  same  and  would  be  of  great  scientific  interest  as  well  as  of 
practical  importance. 

It  seems  to  me  that  experiments  on  the  removal  of  some  organ  of  little  use  to  the 
animal  in  domestication,  such  as  cutting  off  the  tail  or  an  ear,  would  not  fulfill  the 
best  condition  for  experiment.    There  is  too  little  function  involved. 

A  number  of  other  lines  of  experiment  readily  suggest  themselves;  but  I  have  long 
had  this  matter  in  mind,  and  on  the  whole,  the  directions  I  have  indicated  seem  to 
me  the  most  practicable,  fair,  and  the  most  promising  of  results,  and  there  can  be  no 
complete  science  of  breeding  until  the  fundamental  laws  are  established. 

While  on  this  subject,  I  wish  to  suggest  a  line  of  observations  to  be  recorded  at 
those  stations  where  cows  are  bred  and  where  milk  is  tested.  There  is  much  asser- 
tion, but  I  know  of  no  extensive  recorded  observations,  as  to  the  effect  produced  by 
the  milking  of  the  dam  on  the  milking  capacity  of  the  offspring.  Let  a  record  be 
kept  of  the  successive  calves  of  each  cow,  to  see  if,  on  the  average,  the  earlier  calves 
are  as  good  milkers  as  the  later  ones;  if  there  is  any  difference,  wherein  does  it  lie? 
Observations  on  the  offspring  of  any  one  cow  are  of  little  value;  recorded  observa- 
tions on  many  would  be  of  much  value  in  establishing  a  rule. 

Eamie  culture  in  the  SouTn. 

By  C.  E.  Dodge,  of  Washi7igton,  D.  G. 

Will  it  pay  Southern  farmers  to  cultivate  ramie?  is  a  question  easier  to  ask  than 
to  answer.  At  the  very  outset,  we  may  reply  emphatically  "  No,''  until  a  satisfactory 
machine  decorticator  or  process  has  been  presented  that  will  i^roduce  the  fiber  at  a 
cost  allowing  competition  with  the  imported  China  ramie  of  commerce.  But  it  is 
not  my  purpose  to  speak  of  the  machine  question  at  this  time.  For  the  sake  of 
argument  we  will  8uj)i)0se  that  question  settled,  though  it  is  not  settled  by  any 
means. 

Now,  with  a  satisfactory  machine  or  process,  will  ramie  culture  pay  in  those  States 
bordering  on  the  Gulf,  where  the  plant  is  claimed  to  grow  successfully?  As  far  as 
my  investigations  have  shown,  and  in  spite  of  the  experimental  cnltnre  of  ramie  for 
many  years  in  the  South,  it  is  simply  impossible  to  answer  the  question,  because 
these  experiments  have  either  been  conducted  in  too  snperlicial  a  manner  witli 
failure  inevitable  from  the  industrial  standpoint,  or  they  liave  been  upon  too  small 
a  scale  to  furnish  a  basis  for  reliable  estimates.  In  making  such  a  statement  I  am 
aware  that  figures  have  been  i)ublished  from  time  to  time  purporting  to  show  the 
actual  cost  of  growing  an  acre  of  ramie,  but  they  have  not  borne  the  test  of  careful 
analysis. 

Many  claim  that  ramie  culture  will  not  i)ay.  But  the  claim  is  also  made  in  the 
South  by  otliers  that  a  field  of  ramie  will  take  care  of  itself  after  oace  planting,  the 
soil  requiring  no  special  cultivation  or  manuring.  Hero  is  what  a  Southern  writer 
says  concerning  the  crop:  ''Ramie  is  precmiucutly  a  poor  man's  crop.    It  is  the 
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easiest  and  least  expensive  in  point  of  labor  of  all  crops  to  produce."  This  is  ab- 
surd. An  experimeuter  said  to  nie  not  long  ago,  We  have  given  up  ramie;  there  is 
no  money  in  it."  But  lie  did  not  tell  me  what  I  afterwards  learned,  that  the  roots 
had  been  set  out  in  the  poorest  soil  with  no  manuring,  and  had  been  practically 
allowed  to  take  care  of  themselves.  The  owner  of  one  of  the  largest  tracts  of  ramie 
in  Louisiana,  speaking  of  his  operations  the  present  season,  admitted  to  me  after 
harvesting  the  crop  that  all  his  preconceived  ideas  upon  the  subject  had  been  upset, 
and  he  was  beginning  to  see  where  mistakes  had  been  made. 

The  grain  of  wheat  in  all  this  peck  of  chaff  is  that  before  making  any  positive 
statements  concerning  the  cost  of  ramie  cultivation  in  the  United  States  experi- 
ments must  be  conducted  on  a  large' scale  for  several  seasons  under  most  careful 
supervision,  and  the  conditions  of  successful  growth  intelligently  studied  as  they 
haA'e  never  been  studied  in  this  country. 

By  successful  growth  I  do  not  mean  the  ability  of  the  plant  to  shoot  up  stalks  of 
requisite  height  and  to  clothe  these  stalks  with  a  healthy  growth  of  leaves,  but  to 
ascertain  if  such  stalks  contain  x)roper  spinnable  fiber  after  having  been  grown,  and 
in  sufficient  quantity  per  acre  to  yield  an  adequate  return  for  the  expenses  of  cul- 
tivation and  the  subsequent  expenses  of  extracting  the  fiber  and  degumming.it  for 
the  spinner.  A  stalk  of  ramie  either  grows  rapidly  and  rankly  when  there  is  an 
excess  of  moisture,  or  it  is  stunted  and  of  slow  growth  when  opposite  conditions 
prevail. 

Where  one  of  these  conditions  follows  the  other  in  the  same  growing  crop,  the 
fiber  is  adversely  affected,  for,  in  the  after  processes  to  fit  it  for  spinning,  treatment 
necessary  to  reduce  the  hard  or  stunted  growth  to  the  condition  of  spiunable  fiber 
may  wholly  disintegrate  the  structure  of  the  fiber  in  the  softer  or  free-grown  por- 
tion of  the  stalk,  and  great  wastage  and  loss  ensue.  Or,  the  stalks  in  one  part  of 
the  field  may  produce  one  grade  of  fiber  and  those  on  another  portion  a  different 
grade,  or  the  crops  from  two  cuttings  may  differ  in  the  same  way.  An  acre  of 
ground  should  produce  10  to  15  tons  of  stalks  with  leaves;  say  12^  tons  average,  of 
25  tons  for  two  annual  cuttings.  French  experiments  have  shown  that  every  ton  of 
stalks  and  leaves  when  properly  treated  will  give  about  25  pounds  of  the  chemically 
degummed  fiber  fit  for  spinning.  Records  of  these  experiments  show  that  this  25 
pounds  of  fiber  has  cost  for  culture,  cleaning,  and  degumming  not  over  $3.  Multiply 
this  by  25,  the  product  of  25  tons  of  stalks  with  leaves,  and'  Ave  have  a  total  of  625 
pounds  of  spinnable  fiber  that  have  cost  for  cultivation  and  treatment,  including 
chemical  degumming,  $75.  Yet  only  a  few  days  ago  I  saw  a  published  statement 
that  the  income  to  a  Southern  farmer  for  cultivation  alone  would  amount  to  $150 
per  acre. 

Before  the  farmers  of  the  Sonth  may  be  induced  to  go  into  ramie  culture,  several 
points  should  be  settled  that  can  not  be  settled  by  indifferently  conducted  experi- 
ments, or  by  cultivation  on  garden  plot  areas : 

(1)  How  many  tons  of  stalks  per  acre  can  be  regularly  produced? 

(2)  What  quantity  of  spinnable  fiber  will  an  acre  produce? 

(3)  What  methods  of  cultivation,  drainage,  irrigation  with  soil  selection,  or  se- 
lection of  location,  will  be  necessary  to  produce  an  even  quality  of  spinnable  fiber 
one  crop  with  another  or  in  the  same  crop ;  and  lastly,  these  questions  having  been 
satisfactorily  answered,  Avhat  profit  will  the  balance  sheet  show  between  cost  of  cul- 
tivation and  harvesting,  and  price  that  the  spinner  will  pay  for  the  degummed  fiber? 
This,  in  short,  means  a  connected  study  of  the  whole  field  of  operations,  culture, 
the  machine  problem  or  the  cleaning  of  the  fiber,  and  degumming,  because  the  price 
of  the  commercial  China  grass,  imported  without  duty,  fixes  the  price  of  all  fiber. 
The  question  may  be  asked.  Why  include  the  degnmming,  and  why  not  stop  with 
the  machine-cleaned  fiber,  as  the  degnmming  is  a  part  of  the  manufacturing  proc- 
ess? I  will  reply  that  in  the  hand  preparation  of  commercial  ramie  by  the  Chinese 
the  product  is  partially  degummed,  and  that  the  machine-prepared  fiber  in  all  prob- 
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ability  -will  never  bring  the  same  price  per  ponnd  as  the  Chinese  for  this  reason. 
AVhen  the  economically  snccessfnl  machine  has  been  placed  on  the  market,  and  care- 
ful held  tests  have  sho\N-n  the  quality  and  quantity  of  the  output  we  TviU  know 
something  more  than  is  known  now  concerning  the  money  value  of  machine-cleaned 
liber,  and  it  will  not  then  be  a  difficult  matter  to  say  what  the  farmer's  share  of  the 
ton  value  of  the  hber  will  be. 

Such  connected  study  has  been  given  to  the  industry  in  France,  followed  by  valu- 
able practical  results,  that  have  made  it  a  recognized  industry.  The  French  ligures 
of  cultivation  are  available  for  our  study  and  guidance,  but  they  do  not  settle  the 
various  problems  as  regards  cultivation  in  Ameri^ia  where  such  different  conditions 
prevail.    We  must  therefore  work  out  these  problems  for  ourselves. 

While  these  facts  are  in  a  sense  discouraging,  there  are  some  most  encouraging 
features.  In  the  first  place  my  recent  investigations  have  shown  that  American 
experimenters  degnm  the  China  ramie  at  almost  half  the  cost  at  which  it  is  degummed 
in  France  with  a  loss  by  waste  of  only  5  per  cent  against  30  to  40,  as  shown  by  the 
French  records.  If  this  saving  can  be  made  with  China  grass  it  can  be  made  with 
the  home  grown  product,  which  would  mean  moie  ipiunable  liberto  the  ton  of  stalks, 
and  at  a  less  cost.  One  of  the  great  expenses  of  harvesting  the  crop,  the  stripping  of 
the  leaves,  will  eventually  be  accomplished  by  the  machine  which  strips  the  tiber,  and 
France  alreadv  has  a  machine  that  has  shown  promising  results  and  which  takes  the 
stalks,  leaves  and  all.  And.  finally,  should  a  careful  system  of  experiment  demonstrate 
that  we  can  produce  good  fiber  at  a  paying  cost,  there  is  no  doubt  at  all  concerning 
the  market.  The  absence  of  a  regular  supply  of  fiber,  in  the  past,  has  been  one  ot  the 
chief  obstacles  that  has  hindered  the  manufacturing  side  of  the  industry,  though  there 
is  no  w  a  better  supplv.  Ramie  goods  are  purchasable  to-day  in  New  York  city,  manu^ 
factured  in  France  bv  a  concern  which  runs  over  5.000  spindles,  and  I  know  that  capi- 
tal on  this  side  of  the"  water  is  already  interested  in  establishing  mauufacturiug  plants 
on  a  lar^e  scale.  Their  supply  of  the  raw  material  must  be  derived  from  China,  but 
Southern  ramie  will  have  equal  chance  when  it  has  been  demonstrated  that  we  can 
produce  oood  fiber  at  a  cost  that  will  enable  its  use  economically. 

The  Government  share  in  this  work  is  to  secure  all  available  information.  Irom 
every  source,  and  disseminate  this  information  through  its  publicaUons,  and  by  cor- 
respondence in  answer  to  personal  inquiry. 


THE  SECTION  OX  HORTICULTURE. 


A  meeting'  of  tlie  Section  on  Hoiticultnre  was  called,  but  it  appeared 
tbat  only  four  members  were  present.  An  invitation  having"  been 
received  from  the  Section  on  Botany  for  the  members  of  the  Section 
on  Horticulture  to  meet  in  joint  section  with  them,  it  was  thought  best 
to  accept  it,  and  accordingly  the  two  sections  held  their  meetings  in 
conjunction  throughoiit  the  convention. 

By  a  revision  of  the  constitution  the  Sections  on  Horticulture  and 
Botany  were  consolidated,  hence  the  two  sections  will  in  the  future 
meet  together,  forming  a  single  section, 
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THE  SECTION  ON  BOTANY. 


Tlic  Section  on  Botany  organized  at  7:30  p.  m.  Kovembcr  15. 

In  the  absence  of  the  chairman  Prof.  P.  H.  Mell,  of  Alabama,  was 
elected  chairman  jyro  tcm. 

The  horticultnrists  were  invited  to  meet  with  the  Botanical  Section. 
The  following  persons  were  present  at  the  different  sectional  meetings: 
Halsted  of  New  Jersey,  Earle,  Tracy,  and  McKay  of  Mississippi,  Mell 
and  Dnggar  of  Alabama,  True  of  Washington,  D.  C,  Goff  of  Wisconsin, 
Woods  of  Connecticut,  Speth  of  Georgia,  Mnnson  of  Maine,  Scribncr  of 
Tennessee,  McCliier  of  Illinois,  Neal  of  Oklahoma,  Gulley  of  Arizona, 
Osborn  and  Pammel  of  Iowa,  W^arder  of  Ohio,  and  F.  H.  Buruette  of  Lou- 
isiana. 

A  committee  of  three,  consisting  of  Messrs.  Scribner,  Goff,  and  Pam- 
mel, was  appointed  to  consider  the  papers  in  hand.  The  following 
papers  were  referred  for  reading  at  the  general  session: 

Notes  on  the  treatment  of  apple  scab,  by  E.  S.  Goff;  Eesults  of 
spraying  potatoes  for  prevention  of  blight,  by  L.  E.  Jones;  Fruit 
rots,  a  study,  by  B.  D.  Halsted;  Xotes  on  the  breeding  of  fruits,  by 
K  E.  Hanseu;  Crossing  of  cucurbits,  by  L.  H.  Pammel. 

On  November  IG,  at  10:30  a.  m.,  the  section  was  favored  with  a  talk 
on  the  laboratory  exhibit  of  botany  and  horticulture  at  the  Columbian 
Exposition  by  Mr.  True,  and  on  the  work  for  the  botanical  alcove  bv 
Mr.  Tracy. 

On  November  17,  at  7  p.  m.,  Mr.  Halsted  acted  as  chairman  and  the 
following  papers  were  presented  before  the  section: 

Bean  anthracnose  and  its  treatment,  by  S.  A.  Beach.— Various  fungi- 
cides like  Bordeaux  mixture  and  cupric  borate  were  experimented 
with.  It  was  also  shown  that  plants  from  healthy  seed  were  better  than 
those  of  diseased  seed.  At  the  time  of  first  picking  they  were  ahead 
by  thirty-eight  points  on  yield  by  pods,  forty  points  on  yield  by  weight, 
and  seventy-five  points  on  condition  of  foliage;  but  for  the  entire 
season  the  diflereiice  was  but  nine  points,  seventeen  points,  and  eight 
points  respectively. 

Some  experiments  in  the  prevention  of  Cercospora  ribis  and  Cijlindros- 
porinmpadi,  by  L.  H.  Pammel.— Attention  was  called  to  the  successful 
application  of  Bordeaux  mixture,  half  strength  during  the  season  of 
l^Ow. 
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Ammoniacal  carbonate  of  copper  lialf  streiigtli  and  sulpLosteatite,  as 
a  powder,  failed  to  be  as  vaUiable  as  Bordeaux  mixture  for  the  treat- 
ment of  currants.  Those  treated  with  the  hitter  mixture  retained  their 
foliage  well  in  October.  Cylindrosporium  padi  on  cherries  can  easily  be 
prevented  by  the  use  of  Bordeaux  mixture.  Mr.  G off  also  found  Bor- 
deaux mixture  valuable  for  currants. 

Quince  disease,  by  B.  D.  Halsted. — The  following  fungous  troubles  of 
the  quince  fruit  were  treated,  namely :  the  quince  rust  {Ecestelia  auranti- 
cica  Pk.);  fruit  spot  {Entomosporium  maculatum  Lev.)j  black  rot  of  the 
quince  {Sphwropsis  malorum  Pk.);  quince  pale  rot  {Phoma  cydoniw 
Sacc. ?) ;  ripe  rot  of  the  quince  (Gloeospoy^ium  fructigeimm  Berk.),  and  the 
quince  blotch,  due  to  an  unrecorded  fungus,  the  life  history  of  which  is 
still  obscure.  The  black  rot  is  the  same  as  that  of  the  apple,  and  the  fact 
that  a  large  ai)ple  tree  had  the  ground  beneath  it  covered  with  rotting 
apples,  doubtless  had  much  to  do  with  the  prevalence  of  the  rot  in  the 
quinces.  The  pale  rot  may  not  be  Phoma  cydoniw  Sacc.  the  descrip- 
tion being  so  meager  as  to  leave  a  doubt.  The  ripe  rot  is  the  same  as 
that  of  the  apple,  as  proved  by  inoculation. 

Antagonistic  relations  of  certain  ]}otcUo  rots,  by  L.  R.  Jones. — He 
called  attention  to  the  great  abundance  of  PliytopMliora  infestans  in 
1890,  1891,  and  1892.  There  are  three  common  blights  in  Vermont. 
Pliytoplitlwra  infestans  does  its  greatest  damage  on  medium  and  late 
potatoes.  The  new  disease"  destroyed  the  potato  vines  by  the  first 
week  in  August  before  the  conditions  of  weather  Avere  such  as  to  favor 
the  develoinnent  of  PhytopJithora. 

Preliminary  notes  on  rutabaga  and  turnip  rot,  by  L.  H.  Pammel. — 
A  disease  doing  considerable  damage,  in  some  cases  destroying  half 
the  crop,  occurred  on  the  Iowa  Agricultural  College  Farm.  Dry 
weather  in  September  almost  checked  the  progress  of  the  disease.  The 
disease  is  due  to  a  bacterium.  Several  germs  Avere  isolated  and  one 
apparently  produced  the  disease  in  the  field.  But  this  is  not  conclu- 
sive evidence  that  it  is  the  specific  germ,  as  the  experiments  carried 
out  do  not  conform  to  all  of  the  Koch  canons. 

A  neic  '^damping  o^"  fungus,  by  George  ¥.  Atkinson. — A  sterile 
mj^celium  of  a  fungus  w^hich  causes  'klamping  off"  of  cotton,  Doliclios 
sinensis,  e^v^if^o^\ev,  alfalfa,  etc.,  was  isolated.  The  fungus  was  grown 
in  nutrient  media  and  young  plants  inoculated  x)roducing  the  charac- 
teristic ''damping  off."  From  these  plants  the  fungus  was  again 
obtained.  The  fungus  is  probably  a  member  of  the  Hymenomycetes  or 
Discomycetes. 

Relation  of  frost  to  certain  plants,  by  L.  H.  Pammel. — In  this  paper 
the  exact  temi^eratures  at  which  various  plants  were  affected  by  frost 
were  noted.  In  some  cases  parts  of  a  plant  close  to  the  ground  were 
affected  while  the  upper  were  not  injured  as  in  castor-oil  bean  {Eicinus 
communis).  On  October  18  the  minimum  temperature  close  to  the 
ground  was  18'^  F.   Five  feet  from  the  ground  it  was  36^  F. 
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New  Jersey  mildews  {Peronosporecc),  by  B.  D.  Halsted. — The  chief 
point  in  the  record  for  the  year  is,  that  while  the  latter  portion  of  the 
growing  season  has  been  nnnsnally  dry,  there  has  been  more  than 
the  ordinary  amonnt  of  those  members  of  the  group  belonging  to  the 
genus  Cystopus.  In  a  further  study  of  the  methods  these  disastrous 
mildews  have  for  passing  the  winter,  it  was  found  that  some  species 
grow  upon  the  fruits  and  that  doubtless  the  filaments  of  the  fungus 
penetrate  the  seeds  and  when  the  latter  germinate  the  parasite  develops 
with  the  host.  Large  numbers  of  small  young  seedlings  were  taken 
that  were  badly  infested. 

The  importance  of  making  field  notes  upon  the  prevalence  of  parasitic 
fungi  extending  over  many  seasons  was  urged. 

Weed  seeds,  by  B.  D.  Halsted. — Samples  of  a  collection  of  weed 
seeds  were  shown.  The  set  consists  of  one  hundred  species  of  our  worst 
weeds,  and  the  seeds  are  put  up  in  dram,  metal  screw-top,  vials  ar- 
ranged in  a  tray,  about  the  size  of  a  herbarium  sheet.  Each  bottle  has 
a  printed  label,  bearing  a  number  and  the  botanical  name  of  the  seeds 
contained.  To  the  inside  of  the  tray  cover  is  i)asted  a  corresponding 
list  with  common  names  added,  and  whether  the  species  is  native  or 
foreign,  and  whether  annual,  biennial,  or  perennial.  The  set  is  designed 
to  assist  exi3eriment  station  workers  in  determining  the  nature  of  foul 
stuff  in  commercial  seeds.  It  will  also  serve  the  same  purpose  for  the 
wholesale  dealers  in  seeds. 

Metliod  of  oMaining  pure  cultures  of  PammeVs  fungus  of  Texas  root- 
rot  of  cotton,  by  Geo.  F.  Atkinson. — It  is  difficult  to  grow  many  fungi 
in  nutrient  media,  and  this  is  one  of  them.  Several  attempts  were 
made  to  induce  this  fungus  to  part  with  its  host.  When  grown  in  sand 
in  moist  chambers  the  strands  grew  several  inches  long,  but  they  failed 
to  grow  in  nutrient  media  when  transferred.  Baits  were  provided  and 
after  some  difficulty  the  fnugus  was  obtained  in  a  pure  state. 

The  section  nominated  Mr.  F.  Lamson-Scribner,  of  Knoxville,  Tenn., 
for  chairman,  and  Mr.  E.  S.  Goft',  of  Madison,  Wis.,  secretary. 

The  section  then  adjourned. 

Geo.  F.  ATIa^'SON, 

Chairman,  Ithaca ,  N.  Y. 
L.  H.  Pammel, 

Secretary,  Ames^  loica. 
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